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PHASE 2 DRAFT
TECHNICAL REPORT ON THE FOREDUNE MANAGEMENT STUDY
FOR _THE ROCKAWAY/NEDONNA BEACH AREA,
TILLAMOOK COUNTY, OREGON

INTRODUCTION
PROJECT AREA

This investigation focuses on the Nedonna Beach,
Rockaway and Twin Rocks shopeline in northwest Tillamook
County (see Figure /). For the purpose of dune management
the study area extends from the south jetty at Nehalem Bay on

the north to the outlet of Spring Lake and Watseco Creek on

the south. To assure adequate consideration of shoreline

.processes portions of the technical investigation included

the area from Cape Meares headland on the south to Neahkahnie
headland on the north. However, the focus of the technical
report is the area bounded on the north by the south jetty at
Nehalem Bay and on the south by the north jetty at Tillamook
Bay. The study area includes the beach on the west and the
lee slope of the foredune on the east.

The study area is approximately halfway between two
basalt headlands, Neahkahnie Mountain and Cape Meares.
The 17 miles of beach between the headlands is composed
mostly of medium sand. Boulder to pebble gravel and
coarse sand occur on the beach near the headlands. Between

the headlands the shoreline is generally concave, and the

only major interruptions are the jetties at Nehalem Bay

A glossary of terms is provided in Appendix 1.
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and Tillamook Bay. The only other interruptions to the
shoreline are several stream outlets. Except for local zones
of erosion the beach is broad and gently sloping. The
majority of this shoreline is bordered by a foredune adjacent
to the beach.

Sand spits occur at Nehalem and Tillamook Bays. Nehalen
spit extends southerly from the mainland at Manzanita

and the Tillamook Spit (also known as Bayocean Peninsula and

Kincheloe Point) extends northerly from the mainland at Cape

Meares. Tillamook Spit was breached near its south end in

1952, and on the spit the Bayocean Resort development was

subject to severe erosion beginning about 1920 to 1925

(Dicken, 1961). The resort was eventually abandoned. The
breach in the spit was closed by a dike in 1955-1956.

This study 1is divided into two parts, a technical
investigation and reporf and-a management plan. The overall
objective is the preparation of a management plan for the
Rockaway/Nedonna Beach area which maintains and enhances
natural flood and erosion control functions of foredunes and
where appropriate allows grading for maintenance of views
from ocean front dwellings. It is the purpose of this
technical report to review, document and analyze the relevant
past, present and potential future physical conditions and
processes in the study area that would affect foredune

modification.
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INVESTIGATION

The investigation included a literature review,
discussions with knowledgeable individuals, interpretation of
aerial photography, field investigation and mapping, and
analysis of the ipfprnation collected. Important references
and personal communications are cited in this report and
listed at the end of the report. Aerial photography used in
the investiggtion is listed in Table 1. The upper edge of
the beach was plotted on the aerjal photos and reproduced on
the Technical Report Map. Field investigation results are
provided on the Technical Report Map and in the text of the
Technical Report.
COASTAL PROCESSES AND FEATURES

In order to set the stage for the foredune management
the nature of the hazardous conditions at Rockaway and
Nedoﬂha Beach must be recogﬁlzed. There dalso must be
recognition that without sound foredune management the
risk of severe damage from ocean storms is greatly increased.

Man has long had 2 love affair with the sea and its
beauty. Howevef, there are inherent dangers. This is very
apparent with most of the beach front homes and commercial
buildings in the Nedonna Beach/Rockaway study area. With few
exceptions, all of these structures were-built on or near
an unstable foredune system. (Foredunés subject to
continuing wave overtopping, ocean flooding, sand erosion,
and sand deposition.) One only needs to look at the past

historical erosion events to iealize the seriousness of this

Page 3
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Tab]e,ﬁ: Aerial Photos Used in the Rockaway/Nedonna Beach Dune Management
l, Study
Date Photo Numbers Type1 | Scale Source2
4-28-39 39--1555 to 1567 B MW 1:10,200 Corps
8-20-64 64--2198 to 2203 B&W 1:10,000 Corps
8-17-66 66--2220 to 2223 BN 1:30,000 Corps
s/
5-17-69 TGI 1--16 to 18 B&W 1:45,000 0DOoT
6-24-70 -T18 11--1-3 to 1-12 B &W 1:24,000 onoT
7-25-73 0C-17--15-6 to 15-14 c  1:12,000 0DOT
7-25-73 0C-17--16-1 to 16-5 c © 1:12,000 0D0T
12-26-77 77-2363 to 2368 B 1:24,000 Corps
1

B&W - Black and White;
C - Color.

2Corps - U. S. Army Corps of'Engineers;
0DOT - Oregon Department of Transportation



problem. _ .

On December 2 and 3, 1967:

"In Tillamook County, logs were washed a block behind
the oceanfront road at Manzanita. Nehalem faced its
worst flooding since 1933 with nearly every business
building in the the main block being flooded. Waves
carried logs over the sand dune and blocked the parking
lot at the north end of Nedonna Beach, and damaged homes
at Manhattan Beach. At Rockaway, the surge sent logs
over the railroad tracks and onto U.S. Highway 101,
damaging several houses, plugging the creek outlet and
causing local flooding. Logs damaged houses at Twin
Rocks and were carried across the railroad tracks to the
highway there. At Bar View in Garibaldi, logs washed
into Highway 101. PFlooding occurred near the Miami
River and some highway flooding occurred near Tillamook.
Logs were washed nearly two blocks back from the beach
at Cape Meares, and logs damaged homes, seawalls, and
riprap at Netarts. Picnic tables were washed away at
the county park at Sandlake, and logs were strewn across
the highway at Tierra Del Mar. Although many houses and
buildings in Pacific City and woods were surrounded by
water, no damage was reported. At Camp Winema, logs .
were washed high above the beach, but no damage was done .
to the buildings; and at Neskowin, logs damaged
beachfront houses."”

."Historically, one of the greatest ocean floodings in
Tillamook and Clatsop Counties occurred on January 3,
1939, when high tides and windswept waters caused
extensive damage over much of coastal Oregon. The
sandspits at Bayocean and Neskowin Ridge were breached
in several places, and surf-swept logs damaged dozens of
beachfront houses at Twin Rocks, Manhattan Beach, Tierra
del Mar, and other communities. South of Barview, 300
feet of Southern Pacific Railway track were carried
inland over Highway 101. Waves splashed completely over
Twin Rocks, one-half mile offshore from the community of
Cape Meares. In calm weather, Twin Rocks and Pyranmid
Rock stand 80 to 100 feet, respectively, above mean sea
level." (Schlicker and others, 1972, page 103)

Past storm events, such as those of 1967 and 1939,
indicate the probability of future storm-induced erosion and
flooding.

Given the 1nevitability of future ocean flooding, it is

imperative that appropriate measures be taken as soon as .
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possible to strengthen natural storm wave defense systems in
developed aréas. In numerous other parts of the world, there
is a clear recognition ﬁf the protective nature of foredune
areas as a buffer zone against attack by the sea. The

U. §S. Army Corps of Engineers reports:

"While the sloping beach and beach berm are the outer
line of defense to absorb most of the wave energy, dunes
are the last zone of defense in absorbing the energy of
storm waves that overtop the berm. Although dunes erode
during severe storms, they are often substantial enough
to afford complete protection to the land behind them.
Even when breached by waves of a severe storm, dunes may
gradually rebuild naturally to provide protection during
future storms. Continuing encroachment on the sea with
manmade development has often taken place without proper
regard for the protection provided by dunes. Large dune
areas have been leveled to make way for real estate
developments, or have been lowered to permit easy access
to the beach. Where there is inadeguate dune or similar
protection against storm waves, the storm waters may
wash over low lying land, moving or destroying
everything in their path.

"Gently sloping shores, whether beaches or wetlands, are
natural defenses against erosion. The slopes of the
foredune form a first line of defense, dissipating the
energy of breaking waves. The berm prevents normal high
water from reaching the backshore. Dunes and their
vegetation offer protection against storm-driven high
water and also provide a reservoir of sand for
rebuilding the beach. Wise management of shore areas
should include protection of these natural defenses
where they exist.

"Although erosion 1ls essentially caused by natural
shoreline processes, its rate of seveity can be
intensifed by human activity. The shoreline and the
water are highly valued for recreational activities, but
heavy use and development may accelerate erosion. Those
who build 'permanent' homes and recreation faclilities
often ignore the fact that the shoreline is being
constantly built up and worn away again. They may also
fail to take into account the periodic and unpredictable
effects of storms.” (U.S. Army Corps of Engineers,
1975)

In Europe, where some dune areas have been intensively

managed for years, foredunes, referred to as barrier dunes,
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are given prime consideration because of their protective
nature.

"On sandy coasts, the ridges of sand dunes are often the
natural protective structures against flooding the low-
lying land, the villages or towns during storm tides.
The strength and resistance of these barrier dunes,
which are found just landward of the beach, is to be
estimated in consideration of the extent and the height
of the dunes as well as of the width, the height and the
stability of the beach. As in many cases on the beach
in consequence of altering sea and wave conditions and
different littoral drift, the supposition for erosion or
aggradation varies, dunes and beaches have to be
observed constantly. The beginning of a considerable
erosion of the dunes has to be seen in connection with
the development of the beach. A systematic research of
the reasons and the further development has to be done.
The research has to include the total dune-beach-
profile.” (Erchinger, Heie. Protection of Sandy Coasts
in 1974. Dependence of the Dune-Beach-Type)

In West Germany annual erosioh of foredune foreslopes is
repaired each season. Erchinger also speaks to repair of

eroded foreslope in the Netherlands on the Isle of Tuxel by

use of bulldozers followed by replanting of stabilizing
vegetation.

Grading the foredune for ocean viewing was the impetus
to cause this study to take place, but the ultimate benefit
will be strengthening the protective nature of the foredune
through informed management.

Two concepts that are critical to foredune management
emerge from the national and internatjonal literature:

1. Sand in the nearshore, beach and foredune is part of

a dynamic, constantly changing system. Whether in the

offshore bar, nearshore slope, beach, beach berm, or

foredune, the sand is critical to the stability of the
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shoreline.

2. Typically the foredune is above the level of high tides
and most waves. The foredune is composed of sand in
storage; sand that is available to protect inland areas
from severe storm surges and storm waves.

Maintenané; #nd enhancement of the foréedune and natural
beach-dune processes is critical because of the protective
function of thjs system against ocean flooding. If the
foredune is damaged or the natural system disrupted the
potential for flood damage to beach front development is

increased. The beach and foredune respond to ocean flooding

in a predictible way:

“"The natural beach exists in a state of dynamic tension,
continually shifting in response to waves, winds, and
tide and continually adjusting back to eguilibrium.
Long-term stability is gajined by holding the slope or
profile intact through balancing the sand reserves held
in various storage elements - dune, berm, offshore bar,
and so forth. Each component of the beach profile is
capable of receiving, storing, and giving sand,
depending on which of several constantly changing forces
is dominant at the moment. Stability is fostered by
maintaining the storage capacity of each of the
components at the highest level.

"When storm waves carve away a beach, they are taking
sand out of storage. In the optimum natural state there
is enough sand storage capacity in the berm or dune to
replace the sand lost from the beach to storms.
Consequently, the effects are usually temporary, with
the dune or berm gradually building up again." (Clark,
1977,pp. 320-323)

Clark also explains the role of dunes in this protective
function:

"As the dune is attacked by storm waves, eroded material

is carried out and deposited offshore, where it alters

the underwater configuration of the beach. Accumulating

sand decreases the offshore beach slope (makes it more
nearly horizontal), thereby presenting a broader bottom
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surface to storm wave action. This surface absorbs or
dissipates through friction an increasingly large amount
of destructive wave energy that would otherwise be
focused on the shoreline behind the barrier.

"The capacity of the dune for absorbing and moderating
wave energy is not dependent on any ability to
completely prevent breaching or flooding. Even in the
process of being inundated and destroyed, as many are by
hurricanes, the dune moderates back beach storm damage.
This effect is less pronounced for low dunes, but
nevertheless persists. Since storm resistance increases
with dune height, however, all human uses of the barrier
that devegetate, erode, or lower the dune expose the
shoreline behind the barrier to increased storm damage."
(Clark, 1977, 67) ’

The effectiveness of unaltered dunes in providing

protection from flooding is a principal reason for the

prohibition on building on undeveloped foredunes subject to

--ocean flooding or erosion. Although foredunes in the study

area

have been altered their flood protection capability has

not been completely compromised. Several areas have eroded

or are eroding without imminent threat of damage to existing

homes. ﬁonetheless it is likely that some areas will

experience erosion that, if unchecked, will damage or destroy

structures. (North Nedonna Beach experienced this kind of

heavy erosion in 1970-71 and 1978-79.)

This section summarizes regional information relevant to

the study area. It is the purpose of this section to provide

the basis for the understanding site-specific information

presented in the following sections.

OFFSHORE PROCESSES

The offshore processes, features and hazards that are

relevant to this area and atudy are tides and waves, offshore

bars,

and nearshore current.
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Tides are an important shoreline altering process when
combined with storm surges, large waves, and rlp—current
embayments. Episodes of beach and foredune erosion occur in
periods of high tide particularly when combined with storm
surges and large waves. Figure 2% illustretes the range of
tidal elevations on the Oregon Coast. The lowest estimated
tide that can occur is 3.5 feet below mean lower low water
(about 7.6 feet below mean sea level). The highest tide
predicted by tide tables is 10.3 feet above mean lower low
water (about 6.2 feet above mean sea level). The highest

tide projected to occur, the sum of the highest predicted

-tide and the highest recorded storm surge, is 14.5 feet above

mean lower low water (about 10.4 feet above mean sea level).

Waves provide the energy for beach and nearshore sand
movement and for erosion of the beach and foredune. Waves
are genefated by winds and reflect seasonal variations in
weather patterns.

The nearest published wind rose diagram is for
Tillamook. Figure é{ shows wind roses for the typical winter
and summer months of January and July. In January, the major
wind directions are from the south and southeast, but theré
are also significant winds from the east. In July, the
majority of winds are from the northwest, but there are also
notable winds from the north and west.

In general, waves approach the Oregon Coast from the
southwest in the winter and from the northwest in the summer.

Wave period and breaker height vary seasonally; in both cases
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Figure 2. Tidal elevations as measured in Yaquina Bay (from Hamilton, 1973).
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they are higher in the winter send lower in the sumnmer.

Wind speed, wind duration and the extent of ocean
exposed to the wind influence wave height and frequency. The
wind direction influences wave direction. Waves can be
generated by béth‘iocal and distant storms. Wave conditions
have been studied by O0'Brien (1951) on the Columbia River
lightship and studied on offshore oil drilling rigs by Rogers
§1966) and by Watts and Faulkner (1968). Offshore wave
heights of up to 58 feet were reported and one exceptional
wave was reported as 95 feet high. According to Komar and
-others (1976b): "The measurements of both Rogers (1966) and
"Watts and Faulkner (1968) do not represent average wave
conditions during the severe storms, but exceptional wavesv
produced by the chance constructive summation of several
large waves.” On the shoreline, the constructive summation
of two or more waves can produce what is called a freak wave
or sneaker.

In 1971, a seismic recording system was installed at the
Marine Science Center at Newport. Komar and others (1976b)

present a summary description of the system and its

limitations and provide an analysis of recorded measurements
from November 1971 through June 1975. Figure j{ illustrates
significant wave breaker heights from July 1972 through June
1973. This figure includes large storm waves produced in
December 1972 that resulted in significant erosion on the

shoreline. The maximum wave breaker height measured was 7
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one-third month intervals. Note the arrival of large storm waves
during the last part of December 1972. (From Komar, 1979).



meters (23 feet). Average height of the larger breaking
waves was estimated by Komar (1979) as about 15 feet. He
also noted that heights of 23 feet are truly exceptional and
that similarly high breakers were recorded in December 1972,
October 1877 and Fepruary 1878 which were periods of severe
shoreline erosion. Similar extreme wave heights were
recorded more frequently for storms during the 1981 to 1984
El Nino episode. The evidence gives support to the somewhat
obvious observation that large waves, especially on high
tides, are largely responsible for shoreline erosion.
Another reasonable conclusion is that moderate-sized
breakers, days or weeks before a series of large breakers,
-can set up conditions for severe erosion. (Note the November
breaker heights on Figure j{.) The first storm removes sand
from the beach and enlarges rip-current embayments, allowing
'subséquent high tides and la;ge breakers to come closer to
the backshore and foredune before breaking and losing energy.

The seasonal variation in wave conditions produces
changes in the nearshore zone and beach (Figure ;Z). High
and frequent waves in winter months erode sand from the beach
and deposit the sand in offshore bars. In the summer months,
the sand in the offshore bars is moved back on to the beach.
Because this sand movement is controlled.by wave conditions,
this cycle is not strictly seasonal. Low waves during the
winter wiil move sand onshore.

Littoral currents sre caused by waves that generally

approach the Rockaway/Nedonna shoreline from the northwest in
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the summer months and from the southwest in the winter

months. Waves push sand up the beach and the retreating water

takes sand off the beach.

The result is net movement of sand

to the south in summer and to the north in winter. Aerial

photos, field evidence, and previous studies (Komar and“

others, 1976a and Lizarraga-Arciniega and Komar, 1975)

indicate that this shoreline has both north and south

littoral transport but that the long-term sum of the

transport (net drift) is zero or near zero.

Field evidence also indicates that there has been an

apparent short-term net northerly drift in the recent past

(at least in 1983 and 1984). The primary evidence of this is

shoreline erosion north of Cape Meares, north of the

Tillamook North Jetty, and north of the Nehalem North Jetty.

This evidence is not 6onc1us1ve. but increased sand on the

beach at Neahkahnie, north of the study area, strongly

supports a short-term net northerly drift. Recent

rehébilitation of the Nehalem jetties and recent extension of

the south jetty at Tillamook Bay could explain some of the

recent erosion but does not explain the accretion at

Neahkahnie.

Rehabilitation of the Nehalem jetties has caused

accretion adjacent to the jetties. Typically, the sand

supply loss related to jetties is made up by nearby shoreline

erosion (Komar and others,

1976a). The accretion at Nehalem

jetty has not caused any notable backshore or foredune

erosion in the study area,

but comparison of 1978 and 1984.
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aerial photos does indicate a reduction in beach width south
of the accretion area near Crescent Lake Outlet.

At Tillamook Bay, the extension of the south jetty was
followed by adjacent accretion. There has also been
substantial erosion north of the north jetty and moderate
erosion south 5} fhe accretion area. The erosion north of
the jetty could be related to blockage of northerly sand
movement around the newly extended south jetty in the winter.
However, some experts, including Komar (personal
communication) believe that there is very little or no sand
transport around jetties,

We concur with Komar's theory that there is a net
’northerly lJittoral drift associated with El Nino caused
changes in the number of large waves from the southwest. He
is investigating the impacts of the recent E]l Nino. Komar
argueé that accretion at the:south jetties of Tillamook and
Nehalem Bays aﬁd at Neahkahnie (observed by the study team)
is evidence of net northerly drift caused by El Nino. He
also believes that since their construction the Tillamook and
Nehalem jetties and outflow from the bays has blocked
longshore transport, and the extension of the south jetty did
not cause the erosion to the north.

Rip currents do develop along the shoreline of the study
area and the embayments (cusps) that form are often related
to local shoreline erosion (Figure fi). Rip current channels
and embayments were observed on aerial photos and in field

investigations. The locations were transferred to the
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Technical Report Map to determine any patterns of rip current
reoccurrence. This evidence indicates that in some locations
rip currents can be somewhat stationary. Typically, rip
currents would be stationary deacent to stationary shoreline
features such as jetties and the deltas at the mouths of
creeks. In othe; areas, the rip currents do not follow an
identifiable pattern.

Previous to the rehabilitation of the Nehalem jetties,
rip current embayments were common along the northern portion
of the Nedonna Beach area. In 1977 and 1978, two embayments
reduced the width of the beach and thereby contributed to
foredune erosion that threatened several homes located on the
‘backslope of the foredune. Emergency riprap was placed to
protect the homes (see Tecnical Report Map). Slightly north
of Rock Creek, a rip-current embayment appears to have
contfibuted to recent foreduge erosion that was still evident
in 1985 as a large erosion escarpment. In fhe mid-1960's, an
enbaﬁment slightly north of Saltair Creek appears to have
contributed to shoreline erosion that extended almost to the
1939 shoreline. Slightly north of Spring Lake Outlet an
embayment possibly contributed to foredune erosion in the
winter of 1982-83. Other specific erosion episodes could
probably be related to rip-current embayments but the aerial
photo coverage of the study area is only available for a
limited number of years (Table 1).

A tsunaml is a wave or set of waves produced by a

submarine earthquake or volcanic eruption. The term "tidal
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wave" is sometimes inappropriately used in reference to
tsunanmni. In recent history, the most common source of
tsunami waves on the Oregon Coast is the Alaska area. The
most recent tsunami events affecting the Oregon Coast
occurred in 1964 and 1968 (Schatz and others, 1974 and Wilson
and Torum, 1968). Figure _Z illustrates maximum wave heights
at several locations on the Oregon Coast including Nehalenm
and Tillamook Bays for the 1964 tsunami. The largest wave at
Nehalem Bay was about 12 feet in height. The low wave
heights at the Tillanoqk River are indicative of the loss of
wave energy as the tsunami passed through the broad and
shallow bay.
” There is solid evidence of a slow, world-wide rise in
sea level. A change in sea level could have substantial
consequence on shoreline erosion and the»long-tern safety of
the éfudy area. Evidence ac;uuulated by Hicks (1972)
suggests that there was a rise in sea level of about 1.5 mnm
{0.06 inch) per year in the 34 years of records analyzed.
However, these records indicate that the Oregon Coast may be
rising at about the same rate as the rise in sea level
(Figure EZ). Records at Astoria, Crescent City in California
and Friday Harbor in Washington show no apparent sea-level
changes (Hicks, 1972). Alaska is rising faster than the rise
in sea level.

There is presently a controversy regarding an increase

in the rate of world-wide sea level rise. Hicks (1978) has

updated his previous data, but he only reports on the average
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rise. Gornitz and others (1982) proposes that there is an
increase in the rate of aea_level rise related to the
Greenhouse Effect. Barnett (1984) disagrees with Gornitz.
This controversy promises to continue. If the rate of sea
level rise is ipcrgasing and continues then Oregon's
shoreline will-be affected at some time in the future.
Because the sea level rise will be initially very slow and
very small, there will be sufficient time to re-evaluate
foredune grading practices and to react to the growing threat
to low-lving coastal areas.
SAND SUPPLY

Information on nearshore bathymetry (water depth) of the
study area is limited to a navigation chart produced by the
U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Ocean Survey (1982). The chart,

reproduced in part in Figure shows water depths at the

time of sounding at the Nehalem Bay outlet in 1982, South of
the Nehalem bar area, the depths are from 1856 surveys.
Because the information illustrates the depths at only the
time of the soundings, it is not possible to determine
seasonal changes of the offshore bottom or the changes over a
number of years.

The chart does indicate the occurrence of sand bars at
the time of the soundings. At the mouth of the Nehalem, the
bar extends about 2,100 feet beyond the jetties and appears

to influence the offshore area for about one mile north and

south. The shallow depths at the Nehalem bar (1 to 8 feet)
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indicate that some sand may have been able to bypass the
Jetties and the mouth before the rehabilitation of the
jetties. Increased scouring of the bar after jetty
rehabiliation has probably eliminated sand bypass.

South of the bar at the mouth of the Nehalem Bay, the
chart depicts Qénd bars as far south as the area offshore
from Lake Lytle. From there on south, there are no sand bars
mapped. It is not known whether the‘sand bars were not
present or had moved inland beyond the survey area. The
latter is more likely.

Factors of the littoral sediment budget are illustrated
'in Table/ﬁ. Littoral transport into the area is apparently
kblocked by Cape Meares headland on the south and by
Neahkahnie headland on the north. Cape Meares is a headland
with a precipitous shoreline that extends over 200 feet west
of thé sandy shoreline. The:offshore depth is shown as
rapidly dropping off to 18 feet on the U.S. Geologic Survey
topographic map. Neahkahnie headland has a precipitous
shoreline that extends over 5000_feet west of the sandy
shoreline. The jetties and channels at Tillamook and Nehalem
Bays apparently also block littoral drift. This creates a
pocket beach with a fixed sand budget. River and streanm
transport from upland areas appears to be negligible or very
small] (Kulm and Byrne, 1966). The streams do return wind-
transported sand to the beach and nearshore system. Some new
sand does come from the Astoria Formation sandstone on the

north side of Cape Meares headland but does not contribute
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Table/(. The Budget of Littoral Sediments (Adapted from Komar, 1979)

Credit

Debit

Balance

Longshore Transport
into Area '

River Transport

Shoreline Erosion

Onshore Transport

Hydrogeneous Transport
Wind Transport onto
Beach

Beach Nourishment

Longshore Transport
Out of Area
Wind Transport Out

Offshore Transport

Deposition in Submarine -

Canyons
Solution and Abrasion

Mining

Beach Deposition‘or'

Erosion

- 24 -



sand to the study area because of the apparent blockage at
the Tillamook Bay jetties. Onshore transport might occur
seasonally.

The amount of sand lost to offshore transport is not
known. Wind does‘gransport some of the sand inland to the
foredune. As the foredune continues to receive sand deposits
from the beach, there is a net temporary loss to the system.
There is ocean wave erosion on the frontal area of the
foredune, but there is slow accretion. The amount lost to
solution and gbrasion is not known, but it is probably very
small. The amount of sahd removed in the past by mining is
not known at this time, but it is probably negligible.

The apparent stability of the central Rockaway shoreline
over the last 46 or more years indicates that there are no
large supply increases or losses. Our conclusion is that the
shoréiine segment between th; Tillamook and Nehalem jetties
has had a roughly steady sand budget. There are no known
sources of new sand. A small amount of sand may be added to
the system by streams that do not flow through the lakes,
Watseco Creek and Rock Creek. There may be a net loss or
gain from onshore or offshore transportation, but further
detailed study of the offshore bar and sand supply over time
is needed to determine the dynamics of bar movement and the
volume of sand in relation to the rest of the shoreline
system.

Inland sand losses are more apparent. Accretion after

the construction of the jetties removed a substantial volume
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of sand from the system. Slow accretion and foredune growth,

since at least 1939, has removed a much smaller amount of
sand from the active sand budget.

From the discussion it is evident that much more
information is needed on the sand budget in the study area.
The necessary inf&rmation must be obtained through research
that is beyond the scope of this 1nvestigatioﬁ. More
research is needed on all aspects of the littoral sediment
budget. Even a qualitative evaluation on this shoreline is
limited by a lack of information on the shoreline and

nearshore previous to the placement of jetties at Tillamook

Bay and the Nehalem River.

The following is presented as a summary of the best
available information as applied to and in evidence in the
study area:

1. ‘The condition of the study area shoreline before
construction of the jetties at Tillamook and Nehﬁlen

Bays is not known. It can be assumed that there was a

broad bay mouth at the approximate location of the

jetties. It is also assumed that there was a broad
beach on the Rockaway shoreline that was backed on the
east side by a well vegetated barrier dune ridge, the

remnants of which are still present.

2. When the south jetty was constructed at Nehalewm Bay in
1915 and the north jetty was constructed at Tillamook
Bay in 1912 there was accretion in the low-lying

embayments adjacent to the jetties. The source of the
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sand needed to fili théﬁe embayments is not known. It
must be assumed that the sand came from the shoreline

between the two bays (i.e. central Rockaway Beach)
and/or from the offshore bar.

After the accretion associated with the jetty
construct;on the study area established 8 new:
equilibrium condition that was subsequently disturbed by
the rapid deterioration of the Nehalem jetties.

The introduction of European beach grass in the 1930's
modified the shoreline character, but it did not
significantly alter the shoreline equilibrium. The
beach grass created a foredune ridge where previously
there had been a broad backshore area.

Since the introduction of European beach grass there has
been slow episodic accretion in all of the foredune
-management units, but tﬂere has not been a consistent
pattern of accretion near the creek mouths. In this
time period of slow accretion there has not been a
significant diminishing of the beach width. It is not
known whether there has been a diminishment of the

nearshore profile or offshore bar.

BEACH PROCESSES

Figure {9 illustrates the typical features of a sand

beach and the names of the features. The offshore bar is not

illustrated.

"The natural beachfront exists in a state of dynamic

tension, continually shifting in responsé to waves, winds,
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and tide and continually adjusting back to equilibrium."
{Clark, 1977, pp. 320) The components of the typical sand
shoreline store sand to defend against wave attack. Figure
!/ shows sand removed from beach and foredune storage moves
to the nearshore and is stored there as nearshore accretion
and offshore bars. With the return of gentle swells, the
stored sand is then moved back on to the beach.

The energy used to move sand off the beach and out of
the foredune reduces the energy of the attacking waves.
Clark further describes the shoreline protective aspect of
this sand movement under wave attack:

"Eroded materials is carried out and deposited offshore
where it alters the beach's underwater configuration.
Accumulating sand decreases the offshore beach slope
(makes it more nearly horizontal), thereby presenting a
broader bottom surface to storm wave action. This
surface absorbs or dissipates through friction an
increasingly large amount of destructive wave energy
which would otherwise be focused on the shoreline behind
the barrier." (Clark, 1977, pp. 8322)

-The offshore bar also provides protection from wave attack:

"Where the land meets the ocean, nature has provided the
shore with a natural defense against the attack of the
waves. The first defense against the waves is the
sloping nearshore bottom which dissipates the energy or
weakens the force of the deepwater waves. Yet some
waves continue toward the shore with force and energy
still at tremendous levels until they near the beach.
There they break, and unleash most of their destructive
energy. This process of breaking often builds in front
of the beach another defense in the form of an offshore
bar which helps to trip following waves. The broken
waves reform to break again and may do this several
times more before finally rushing up the foreshore of
the beach. At the top of wave uprush a ridge of sand is
formed and serves as a defense against uprush of
following waves. Beyond this ridge, or crest of the
berm, lies the flat beach berm which is reached only by
higher storm waves.” (U.S. Army Corps of Engineers,
1971, pp. 7)
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If sand is removed from this dynamic system, then there
will be an adjustment to the shoreline toward a new

equilibrium. This adjustment would be through shoreline
erosion, foredune efoslon. and/or reduction in the volume of
offshore sand.

Winds blowing across the beach move sand in a series of
hops and bounds. This method of particle movement in air
{and water) is known as saltation. The typical northwest and
qouthwest winds carry sand from the foreshore to the
backshore and from the backshore on to the foredune. Sand
that is blown into the creeks can be carried back into the
ocean. Wind transportation of sand is an important part of
"‘the natural repair of foredunes eroded by storm waves.

During periods without storm waves and particularly
during the summer, the sand in bars is moved inland by
relatively gentle waves and swells on to the beach where it
develops' a wider beach and a berm (see Figures ;‘andﬁd). The
widened beach renews protection for the foredune and upland
from wave action and provides a wider area for wind
transportation of sand.

Substantiai deposits of logs were found south of Spring
Lake/Watseco Creek Outlet, at Spring Lake Outlet and slightly
south of Crescent Lake Outlet. Old aerial photos indicate
that driftwood deposits have been common features at the
creek outlets and near the jetties over at least the last 46
years. The photos also indicate logs behind the foredune
after major storm events. Drift logs are also exposed in

eroded foredunes.
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Aerial photos taken April 28, 1939, after a large storm
in January, show driftwood in almost all the creek outlets,
where it was wedged into the narrow landward part of the
outlet areas. The 1939 photos also show that the largest
concentrations'bf‘drift logs are near the mouth of Nehalem
and Tillamook Bays, the drift logs are mostly on low lying
land accreted as a result of jetty construction, and a large
number of drift logs had been tossed or floated over the then
low foredunes. Aerijal photos taken in 1964 show a
substantial volume of driftwood near Crescent Lake outlet on
both the north and south. Photos taken in 1966 show the logs

"near Crescent Lake outlet and another large driftwood deposit
. in an area slightly north of Saltair Creek. Some of these
logs were apparently tossed inland onto Highway 101 in a
storm in December 1967.

Natural deposits of drift logs that accumulate at the
mouth of streams have a positive value in protecting against
ocean erosion. The accumulation acts as an extension of the
foredune in reducing the velocity and impact of breaking
waves in large storm/high tide events. In an undeveloped
area, these are qualities worthy of protection.

In developed areas the accumulations of drift logs at
the mouth of streams can have negative values. Fresh and
marine flood waters drain from areas east of the logs at a

| slower rate than through a clear channel. Outflow past the
‘ logs can ‘canse local scouring of stream banks. Driftwood at

the creeks can be moved by storm waves and freak waves to
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inland areas, damaging houses and blocking the highway and

railroad.

Driftwood removal has been occurring where accumulations

build uﬁ at the stream outlets, except at Spring Lake Outlet.
Removal in other beach and foredune areas is occurring but
currently appears to be only at a low level. A higher level
of removal is not feasible because of the sparse distribution
of driftwood, except in the Watseco Creek area.

There are presently no massive accumulations of
driftwood at the base of the foredune in the study area, but
there is a large accumulation at Watseco Creek in a former
-creek channel. The following narrative is provided in
anticipation of future accumulations and in regard to the
accumulation near Watseco Creek.

briftwood deposits on the backshore can either be a
benefit 6r destructive force to the foredune. Nassive
driftwood deposits that interlock provide excellent wave
protection by breaking up wave energy before it reaches the
foredune. They also collect wind-blown sand and can be the
start of new foredunes. Backshore deposits known to the
study team on other beaches are sometimes 50 to one 100
feet wide and a mile long. They tend to create a false
security for oceanfront proterty owners.

At Kla-he-nee Shores, north of Florence, Oregon, during
the El Nino waves of winter 1982-83, the entire driftwood
mass floated off the beach in less than three days. Wave

erosion was severe and emergency riprap was permitted on
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2,200 feet of oceanfront. This same area had been stable for
twenty years due to the wave protection afforded by the
driftwood deposit. The same protection was afforded the sand
bluffs north of Siletz Bay from the bay to the Inn at Spanish
Head until beach logging was allowed in 1976. Severe wave
erosion followed the log removal, again reéultlng in
emergency riprap installation.

The partial removal of wood from interlocked deposits
loosens the mass. Loose logs and stumps act as battering
rams, increasing erosion of the foredune and increasing
inland structural damage. It appears that massive
.-accumulations in backshore areas need to be evaluated and
either removed during summer or left intact.

Driftwood should not be removed when it accumulates in
an eroded portion of a foredune because it aids the natural
repair of the foredune.

The accumulation of drift logs near Watseco Creek are
not well interlocked and could be pushed or floated further
inland where they could block Watseco Creek. As a result,
Watseco could move south and possibly endanger existing
development. However, the logs are now occupying a gap in
the foredune and will probably increase the rate of repair of
the foredune. The logs at Watseco Creek could also be washed
out and transported to other shoreline or stream mouth areas.
It is our opinion that the logs in the former foredune area

should remain to aid in the rebuilding of the foredune.
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FOREDUNE PROCESSES

"Previous to the introduction of European beachgrass

in Oregon in the late 1800's, the active foredune on
most shorelines was absent or was a relatively low,
discontinuous ridge composed mostly of remote to closely
spaced mounds. After European beachgrass colonized the
foredune, 'the increased deposition of sand elevated the
ridge first as isolated hummocks that coalesced and

resulted in a relatively continuous ridge." (U.S.
Department of Agriculture, Soil Conservation Service,
1975)

On much of the study area shoreline, an active foredune
occurs on the east side of the beach. The foredune is
susceptible to ocean fiooding. ocean erosion, battering by
-wave carried logs, and wind erosion and deposition. To a
~-limited extent, the foredune is capable of acting like a dike
against ocean flooding and is capable of dissipating wave .
energy through erosion of the stored sand. However, ocean
flooding is still a hazard where the foredune is low in
elevation and thin enough to be breached by erosion. High
waves can erode through or overtop a foredune. The foredune
with European beachgrass reduces the sand transporting
capacity of wind. This results in deposition of sand on the
foredune instead of on inland areas. The beachgrass and
other foredune vegetation also reduces the capacity of wind
to transport sand off of the foredune (wind erosion). The
protective capability of the beach-foredune system is
enhanced by retaining sand in the foredune.
"Dunes are the final protection line against the
sea, and are also a savings bank for the storage of ‘
sand against a stormy day. .

"And stormy days do come. Strong winds blow high waves
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before them. These waves are so huge that the

nearshore slope weakens them only slightly. The thrust

of the wind and the waves toward the shore raises the

elevation of the sea and large waves pass over an
offshore bar without breaking. If the storm occurs at
high tide, the storm surge and the tide superelevate the
waves and some of them may break high on the beach or
even at the base of the dunes. After a storm or stormy
season, the natural defenses are again reformed by
normal wave and wind action." (U.S. Aray Corps of

Engineers, 1971, page 7)

Snapshots dating in the early 1900's (Walker, 1983)
indicate that there was little or no active foredune
formation at that time in the central portion of the study
area. It is reasonable to assume that without a hardy
beachgrass and with repeated wave erosion, the only active
foredunes were isolated hummocks that developed on the
accreted lands adjacent to the jetties and on backshore
portions of the beach. Much of the central shoreline appears
in old photos as a broad, gently sloping beach leading inland
to a relatively well vegetated stable dune ridge. This dune
is classified as a younger stabilized dune by the U.S.D.A.
Soil Conservation Service (1975). Remnants of this stable
foredune remain in the study area to the east of the 1939
shoreline mapped from aerial photographs in this report
(Technical Report Map). Remnants of the old foredune are
generally absent near the creek outlets. The highest
elevations on the old foredune are in the Lake Lytle
area, and the highest elevation there is 43 feet. The mature
vegetation and height of the old foredune indicates that much
of the shoreline had been stable for at least 50 years. The

construction of the jetties and the introduction of European
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beachgrass altered that condition.

The date of the introduction of European beachgrass in
the Nedonna/Rockaway area was not determined during this
investigation. Some residents and publications identify the
1930's as the probgble time. Aerial photos from 1939
indicate‘that £he beachgrass was present at that time. Newly
accreted land near the jetties had a low, hummocky, active
foredune in 1939, The aerial photos were taken 3 or 4 months
after a severe storm. This early predecessor of today's
active foredune had been severely eroded, breached and

overtopped by storm waves.

The foredune continued to increase in height and width
‘after the introduction of European beachgrass. The growth
has been episodic because of both local and wide-spread
wave erosion. Repeated episodes of erosion in some locations
has bfoduced ohe or more rei;ant foredune ridges east of the
present foredune. These remnant ridges are evidence of the
episodic nature of accretion on this shoreline following the
introduction of European beachgrass. Repeated erosion and a
limited supply of wind-blown sand has resulted in poor
foredune development near stream outlets throughout the
history of active foredune development.

Variations in ocean erosion, wind deposition, and
grading has resulted in a complex and somewhat irregular
active foredune. The foredune is fillustrated on the
Technical Report Map. Figure Lz—is a generalized cross

section of a foredune. The unstable creek outlet areas are
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treated separately.

The foreslope is the seaward side of the foredune. .uost
foreslopes in the study area show evidence of past erosion.
Erosion in the past one or two years has left a nearly
vertical foreslope in some locations. After erosion of the
foreslope, wind transported sand, driftwood and European
beachgrass combine to repair the damage to the foredune. At
first the repaired foreslope has an uneven surface and an
uneven distribution of beachgrass. With more sand deposition
the forgs]ope eventually develops a relatively even slope and
coverage of beachgrass. Depending on the amount of foreslope
erosion, it can take two to over five years for the foreslope
‘repair to occur. Of course, further erosion can take place
before repair can be combleted.

The foredune crest is the top of the foredune. The
shapé; width and height of t;e crest, like the foreslope, is
dependent mostly on the past erosion history or the amount of
grading. Wave erosion can extend in to the crest or, in
extreme cases, all the way through the crest. Wind
transported sand and European beachgrass repair the erosion
damage over several years, similar to the natural repair of
foreslope damage. As a result, the crest varies in the study
area from very thin, low and irregular to broad, high and
relatively smoéth.

The backslope is inland of the crest. It is relatively
smooth and evenly sloped where there are lowlands inland from

the foredune, such as in the Nedonna Beach area. In other
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areas backed by an older, stable foredune, such as the Lake
Lytle oceanfront.area, continuous accretion and episodic
erosion has resulted in a condition where there is almost no
backslope. What backslope exists merges in a short distance
in to the back area.

The back ;reé referred to in this study refers to the
conditionally stable and stable sand areas inland from the
foredune backslope. In the Nedonna Beach, Saltair Creek,
and Watseco Creek areas the back area is low lying land.

In the rest of the study area, the back area is composed of
remnants of older foredunes and stable dune ridges.

The protective capability of the foredune is primarily
>a function of its bulk (height and width). The height is
protection from flooding and its overall bulk is protection
from eortion. European beachgrass is integral to the
protéétive ability of the fo;edune. The beachgrass helps to
build a high foredune and the roots bind the sand, thereby
increasing resistance to wind and wave erosion. A gently
sloping foreslope is also protective in that the energy of
wave runup can be dissipated with a minimum amount of
erosion.

At this time there is no known optimum dune bulk. In
developed areas the optimum hiehgt is logically that
elevation necessary to adequately protect inland areas from
probable levels of ocean flooding. 1In regards to width,
the wider the better because in a wide foredune there is more

sand in storage available to be eroded. In regard to the
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slope of the foreslope, the rule is the flatter the better,
but European beachgrass traps sand and builds up so rapidly
that maintining a low slope is unrealistic. A foreslope of
1:4 to 1:3 (25% to 33%) is reasonably realistic and i1s the

range of managed foredune foreslopes in Europe.
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FLOODING

Two type of flooding occur in the Rockaway/Nedonna area
-- fresh water and ocean flooding. Fresh-water flooding
is not a direct subject of this study, but driftwood and sand
block stream outléts and aggravates inland flooding. Ocean
flooding occurs when high tides combine with large storms
surges and/or large waves. Past ocean flooding has not been
as extensive as the flooding projected for the 100-year flood
(U.S. Department of Housing and Urban Development, 1978).

A comprehensive documentation of past occean flooding in
the study area, as well as the rest of the Oregon Coast, was
compiled by Stembridge (1975) using newspaper accounts. It
>was not possible or necessary within the limitations of the
Rockaway/Nedonna study to review newsﬁaper reports specific
to the study area. The information from Stembridge has been
exanihed for specific inforﬁ;tion on the study area and was
combined with information provided by Schlicker and others
{1972), information from the tabloid (Memories of Rockaway,
Oregon) compiled by Rosemary Walker (1983), and from
information provided by residents. Table)? provides the
information compiled from these sources.

The U.S. Department of Housing and Urban Development
(HUD) (1978) and Federal Emergency Management Agency (FEMA)
(1982) have conducted studies and prepared maps of coastal
flooding for use in establishing flood hazard areas and flood
insurance rates. This is the only mapping of coastal flooding

for the study area. The regulatory flood is the 100-year
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Table 2. -Damaging Events Affecting the Rockaway/Nedonna Area

Feb.
Jan.
Dec.
Oct.
Dec.

Jan.

Dec.
Oct.
Nov.

Jan.

Apr.
Jan,

Feb.

Oct{

Spring 1962

Dec.

Dec.
Dec.
Feb.
Oct.
Feb.

Winter 82/83

1911
1914
1931
1934
1935
1939

1940
1941

1948

1953

1958
1960
1960

1960

1967

1972
1974
1976
1977
1978

Breakers and drift logs over railroad.

Local flooding and logs tossed on Hwy. 101.
Local flooding and logs tossed on Hwy. 101.
Loca} flooding and logs tossed on Hwy. 101.
Locé1 flooding and wave tossed- log damage to houses at Twin

Rocks and Manhattan Beach. Recurrence interval of 75 years.

Local flooding and .logs tossed inland

Local flooding and logs tossed inland. Shoreline erosion at
Nedonna Beach.

Local flooding and logs tossed inland.

Local flooding and logs tossed inland.

Local flooding and logs tossed inland.

Freak wave damag%hg houses at Saltair Creek and tossing logs
across Highway 101.

Shoreline erosion at Rock Creek <

Local flooding and logs tossed over foredune at dionna Beach,
and Manhattan Beach; logs tossed on Highway 101 at Rock Creek
and Saltair Creek.

Shoreline erosion.

Logs tossed inland.

Logs tossed inland. Recurrence interval of 10-15 years.
Shoreline erosion.

Shoreline erosion.

Shoreline erosion.
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flood, a hypothetical flood with a statistical recurrence
interval of once every 100 years (1% chance of occurrence in
any vear). The mapping (reproduced on the Technical Report
Map) shows several classes of flooding. Of primary interest
in this study ?g the velocity flood area (area subject to
wave action) and the base flood elevations. 1In inland areas,
the base flood elevations or depth of flood waters is
illustrated as well as the extent of areas prone to flooding.
Flooding extends inland beyond the limit of the map. See the
flood napping.previously cited for more information.

The flood mapping is based on numerous hydrologic

and hydraulic factors. Consideration was given to tides,

storm surge, wave action, swell, offshore water depth,
effeétive beach slope, and othe; factors (U.S. Department of
Housing & Urban Development, 1978). Changes in offshore
depth and changes on the beaéh and foredune following the
mapping were not considered (Green, personal communication).
In fact, it is those variations in offshore and onshore

conditions that result in the differences in base flood

elevation from one shoreline reach to another shown on the

" Technical Report Map.

"On the open coast, effective beach slope and storm wave
breaking height may vary dramatically in a relatively
short distance along the shoreline. Therefore, two
adjacent reaches may have 100-year flood elevations that
differ by more than 1 foot." (U.S. Department of Housing
and Urban Development, 1978)

The accuracy of the ocean flood hazard mapping is
dependent on how much change occurs over time. In the study

area, there have been changes in foredune width and height
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and beach width and slope since the flood studies. Further
changes will occur through shoreline erosion, recovery from
the recent El Nino, and possibly from natural changes in the
of fshore water depths (including seasonal changes).

The Technibal Report Map illustration of flood zones was
reproduced from HUD and FEMA flood insurance rate maps. The
original maps are at a scale of 1 inch = 1000 feet and 1 inch
= 600 feet. The information was transferred as accurately as
possible to the working map scale of 1 inch = 100 feet.

An attempt was made to improve on this mapping by
transferring the base flood elevation to the working map
-using the much more accurate topography on that map. This
approach was found to be confusing by many persons
involved in this investigation. That information has been
removed from the maps, but the elevation in feet above mean
lower low water is shown for the base flood.

The regulatory flood insurance mapping supercedes
natural and man-made changes in the elevation and
configuration of the land. Unfortunately th;s ieaves a small
but significant discrepancy between the regulatory flood and
the real factors controlling shoreline flooding. This is one
of the reasons why foredune grading, allowable under
Goal 18 of the Statewide Planning Goals and Guildlines, is
limited to an elevation of 4 feet aone the base flood
elevation. The extra 4 feet is necessary to accommodate the
constantly changing nature of the shoreline and the

inflexible nature of flood plain regulation.
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SHORELINE EROSION AND ACCRETION

There is very little documentation of shoreline erosion
in the study area. The Oregon Department of Transportation
has a file on the 1977-78 erosion at Nedonna Beach.
Schlicker and others noted erosion near Watseco Creek in
1971-72. A publication by Terich and Komar (1974) on the
erosion at Bayocean Spit included a diagram that inferred
that erosion occurred in the study area as a result of the
construction of the north jetty at Tillamook Bay. Erosion of
much of the foredune in the southern half of the study area
was noted in a study of the beaches and dunes of Oregon
‘(U.S.D.A. So0il Conservation Service and Oregon Coastal
Conservation and Development Commission, 1975).Further
information on shoreline erosion has been obtained by field
investigation, aerial photo interpretation, and information
suppiied by residents and Coﬁnty Planning Department staff.

The lack of published documentation is apparently the
result of the small amount of structural damage in the study
area that has been caused directly by erbslon. There has
been severe local erosion, primarily near the stream outlets
and near the jetties. Erosion by rip currents preceding
storm surges and large waves has increased flood damage in
some locations. Examples of erosion events are presented but
do not represent all of the erosion that has occurred in the
recent past.

It appears that foredune erosion in the study area is

similar to erosion events on other portions of the Oregon
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Coast. In the following quote Komar (1979) discusses the
erosion that took place on the Siletz spit in the 1950's,
early 1960's and in the winters of 1972-1973, 1975-1976, and
1977-1978.

"In each instance foredune erosion did not occur over
the entire length of the spit. Instead, it was limjted
to two or three zones, each some 200 feet of spit
length. This localization of dune erosion was governed
by the positions of rip currents as

"In summary, erosion of foredune areas can be very
rapid, removing some 100 feet of property in two or
three weeks. The erosion is mainly centered in the lee
of rip currents which hollow out embayments into the

beach. Maximum erosion occurs under large storm waves,
and is also aided by the high water levels of spring
tides. Following erosion the foredunes may be re-

established by beach sand washing and blowing into the

eroded zone; drift logs aid in dune reformation by

trapping the wind-blown sand.” (Komar, 1979)

There is also little information on shoreline accretion
in the study area. Accretion on the shoreline south of the
Nehalem jetties was briefly acknowledged by the Corps (U.S.
Army Corps of Engineers, 1980). There are several reports
that refer to the accretion north of the Tillamook jetties
(Lizarraga-Arciniega and Komar, 1875; Komar and others,
1976a; and Komar, 1978). Cooper (1958) identified the study
area as progradational and noted widening of the beach
possiblyvas a result of construction of the north jetty at
Tillamook Bay. Dicken (1961) notes progradation at several
points in the study area determined from comparison of aerial
photographs taken in 1939 and 1960. Stembridge (1975) maps
the shoreline as prograding and notes that the least

accretion was 30 feet between 1939 and his investigation.

The shoreline and accretion in the study area that has
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been documented in this investigation is illustrated on the
Technical Reporf Map and described in the descriptions of
each of the management units and stream areas in the study
area. Supposedly, accretion in the study area of the ocean
shoreline could be attributed to: 1) lowering of sea level,
2) increased sand supply, 3) construction of jetties, or 4)
introduction of European beachgrass. The ultimate cause of
shoreline accretion in the study area is not known, but it is
probably because of thg introduction of the jetties and the
introduction of European beachgrass.

. WIND EROSION AND DEPOSITION

Wind erosion does not have a severe impact at this time.
Minor scouring of poorly vegetated foredune areas is
occurring in all management units. This tends to perpetuate
uneven foredune growth, but it does not present a direct
threat to inland propertieé. Wavecut escarpments in the
foredune are experiencing wind erosion, but this tends to
deposit sand at the base of the escarpment and promote repair
of the foredune foreslope.

The current practice of uncdntroiled fqredune grading
now occurring in the Nedonna Beach and other sections is
causing minor wind erosion because of the exposure of sand
unprotected by beachgrass. Due to the shallow depths and
direction of the present grading cuts (east—uést), most wind-
blown sand deposits are small and occur on the easterly
portions of the same lot. The beachgrass in the newly graded

areas generally recovers quickly because the excavations are
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shallow. Vegetation on adjoining lots has also prevented
major wind erosion problems.
CREEK OUTLET PROCESSES AND FEATURES

Shoreline processes at creek outlets are apparently
poorly understoodiﬁ'No published information was found in our
research. This section of the report presenté conceptual
information on shoreline processes analyzed in respect to the
observed features at creek outlets in the study area. The
format used here is to first describe the observed features,
second describe the potential processes, and third to attempt
to analyze the causes of the observed features.

Figure __ illustrates the typical features found at
creek mouths in the study area. The northern and southern
limits of the area of creek influence was determined from the
inland curvafure of the shoreline. Bec#use the shoreline at
the éfeek areas has changed';ore radically over time than the
foredune areas (see Figures __, __, __, and __), the area of
creek influence was determined from historical shorelines, as
well as the present shoreline. Former shorelines were mapped
from historic aerjial photos dating back to 1939. In some
cases the shoreline is further inland than in 1939, but in
most cases the shoreline is further seaward than in 1939. In
the latter situation the area between the former shoreline
and the present shoreliﬁe is aﬁ area of dune hummocks, active
wind erosion and driftwood.

| The present shﬁreline.near the creeks is

backed by a low, thin, poorly developed foredune or nor
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foredune at all. The presence of emerging foredune ridgga
near creek outlets appears to be related to a recent history
of shoreline accretion, and shorelines recently subject to
erosion have little or no developing foredune.

Observatigps‘gade during this study (April 1985 to
February 1986) indicates that wind and wave deposition of
sand in the creek outlet areas occurs during periods of calm
seas and low creek flow. Erosion occurs during periods of
storm waves and high stream runoff. Erosion appears to |
typically leave a beach excarpment or berm of a few inches to
several feet in height on the beach. 1In some cases the
Aerosion extended to the vegetated shoreline and in to the
poorly developed foredune or to previously placed revetment.
The erosion appears in most cases to be caused by ocean
waves, but in one creek area (Spring Lake outlet) there was
testinony by one resident th;t the combined flow of Spring
Lake outlet and Watseco Creek caused shoreline rosion on the
north side of the area of creek influence. This occurred
during the recent El Nino when there was a net northerly
littoral transport of sand that might have pushed the creek
flow northward against the former shoreline. The
configuration of shorelines at Rock Creek and Crescent Lake
outlet indicate that stream erosion might have contributed to
shoreline retreat.

Review of historic aerial photos indicates that the
creeks migrate within the area of creek influence. It is

logical that channel migration would occur as a result of
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fluctuations in the creek flow and deposition of sand by
waves, littoral transport and wind transport. Migrating
channels are characteristic of streams and rivers on deltas
and at their months where not controlled by jetties. Two
recent rivering_examples are the mouth of the Necanicum River
at Seaside and the mouth of the Alsea River at Waldport. In
both of these situations shoreline erosion was related to
shifts in channel locations.

A stream delta was found to occur at all of the stream

outlets on aerial photos and in field investigation at low

tide. The delta is illustrated on FPigure __ by the westerly
bulge in the low tide line. It is reasonable to assume that
these deltas form from stream>transported sand. It is also

reasonable to assume that the deltas are constantly changing
in form and volume in response to stream flow, stream
locafion. littoral drift, oc;an erosion, and wave deposition
of sand. It is not known how much these deltas block or
alter littoral tramsport.
JETTIES

The Nehalem Bay jetties on the north and the Tillamook
Bay jetties on the south have had a profound effect on
beaches and dunes in the study area. Jetties are placed to
stabllize a river mouth at a particular location as it enters
the ocean. Without Jetties, river mouths tend to migrate in
response to littoral movement of sand and offshore sandbars,
as well as in response to river flow, and river sediment

load, and changes in channel location in the estuary.
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. Extensive studies of the effect of jetties on shorelines
along the Oregon Coast have been done by Dr. Paul Komar of
Oregon State University: Komar describes the process as
follows:

“It is seen that where two jetties are constructed,
there is beach sand accumulation both to the north and
south, immediately adjacent to the jetties. This
deposition and shoreline advance occurs because an
embayment is formed between the newly constructed jetty
and the pre-jetty shoreline. Before jetty construction,
the shoreline curved inward toward the inlet and was in
equilibrium with both the ocean waves and with the
currents coming in and out of the inlet. Jetty
construction eliminated the inlet currents acting on
that curved portion of shoreline, leaving only the
waves. The waves broke at angles to the curved
shoreline and so moved sand into the embayment until it
completely filled with sand (Figure __). Once the
embayment filled and there was a smooth and nearly
straight shoreline parallel to the dominant waves, then
a zero net littoral drift once again prevailed. After
‘ this stage is reached there are no additional large-
scale adjustments of the shoreline due to the presence
of the jetties. There a new equilibrium is achieved,
and shoreline changes do not continue indefinitely.”
(Komar, 1979, pp. 25-26)
)

In fact, Nedonna Beach is such a filled embayment.
Prior to construction of the Nehalem jetties the Nedonna
Beach area was part of the river mouth and curved shoreline
re-entrant.

"The sand that fills the shoreline embayments produced
by jetty construction must come from somewhere, and most
of it comes from shoreline erosion at greater distances
from the jetties. Thus a symmetrical pattern of erosion
and deposition results with beach sand accumulation
immediately adjacent to the jetties, both to the north
and south, and with erosion at greater distances from
the jetties."” (Komar, 1979, pp. 26)

"The amount of shoreline retreat produced by jetty
construction in areas, such as the Oregon coast where
there is a zero net littoral drift, is a function of the

. size of the embayment to be filled adjacent to the jetty
and the length of beach over which erosion occurs to
supply the sand." (Komar, 1979, pp. 27)
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"The shoreline affected by the Tillamook and Nehalem
jJetties appear to be at or near equilibrium. However,
Bayocean Spit experienced dramatic erosion following
Jetty construction and up to 1852 when the spit was
breached. Now that the embayment at the jetty has
filled it is reasonable to conclude that little, if any,
jetty-induced erosion will occur. Komar further notes
that once this egquilibrium is established jetties can
subsequently be extended without producing additional
major shoreline readjustments and erosion.” (Komar,
1979, pp. 28)

“The filled embayment areas to either side of inlet

Jetties are depandent upon the presence of the jetties.

If the jetties are allowed to degrade than there may be

some erosion of filled areas. Prior to rehabilitation

in 1980-81, the Nehalem jetties deteriorated to the
point that they were covered with water at high tide.

The shoreline at this time curved back inward into the

inlet but not as much as prior to jetty comstruction

meaning that without rehabilitation further erosion

might have been expected."” (Komar, 1979, pp. 28)

Reconstruction of the Nehalem jetties was completed in
the fall of 1982. The rehabjlitated jettlies have, 1n concert
with the 1982-83 E]1 Nino, resulted in substantial accretion
of the beaéh at the south jegty. Approximately 200 feet of
beach widening occurred in some locations from October 1978
to January 1984.

The jetties were rehabilitated to standards superior to
the original construction according to Tom Clapper and Harold
Herndon of the U.S. Army Corps of Engineers (personal
communications, 1986). The large, outer armoring stores were
carefully placed rather than randomly end-dumped and & core
of smaller store was placed. The jetties have an econonmic
life expectancy of 50 years, but maintenance will be required

in 15 to 20 years (1997 to 2002).

Because there is no absolute assurance of maintenance of
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the jetties or of the projected life expectancy, it is
recommended that no new development be allowed on lands at
the north end of Nedonna Beach between the existing foredune
and the jetty, the condition of the jetties be monitored and
newly accreted_lands adjacent to the south jetty should be
developed because of the possibility of future erosion and
flooding as the jetties deterioraie.
POREDUNE MANAGEMENT UNIT DESCRIPTIONS AND RECOMMENDATIONS
The shoreline of the study area has been divided into
fore foredune management units (See the Technical Report

Map). From the north to south, the units are:

1) Nedonna Beach - extending from the south jetty at
Nehalem Bay to Crescent Lake outlet,

2) Lake Lytle Oceanfront -~ extending from Crescent Lake
outlet to Rock Creek,

3) Rockaway Beach - extending from Rock Creek to Saltair
: Creek, and -

4) Rockaway South/Twin Rocks Beach - extending from
Saltair Creek to Spring Lake Outlet/Watseco Creek.

The shoreline was divided into these four
landscape/management units based on an analysis of the
physical characteristics of the components of the shoreline
(beach, foredune and upland area). This analysis confirmed
our initial impression. Each shoreline between the creék
mouths in the study area has consistent iandscape'
characteristics. However, 1t was the condition of the
foredune on the westerly facing shoreline and at the creek
mouth areas that neceésitated the management unit divisions.

The physical processes and characteristics at the creek
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mouths have produced a foredune that curves inland compared
to the rest of the shoreline and the foredune 1is poorly
established or nearly non-existent at the creeks.

The following is a description of the foredune
management units qu recomendation for foredune management,
Descriptions and recommendations for creek outlet areas
follow the section on management units. |
NEDONNA BEACH MANAGEMENT UNIT
General

This management unit extends from the recently
rehabilitated south jetty at Nehalem Bay to the area of
influence of the stream outlet of Crescent Lake, a shoreline
-distance of about 5900 feet. (See the Techncial Report Map.)

The north end of Nedonna Beach is siﬁilar to streai
outlet areas in having a foredune that curves inland, but
this.ﬁrea is not treated sep;rately as are the creek butlets.
This is because experience at other jetties indicates that
the area will develop a new foredune west of and connected to
the existing foredune as a result of rehabilitation of the
Nehalem jetties. Treatment of this area as a foredune is
desirable at this time to promote inland protection from
ocean flooding and erosion. If the jetty is allowed to
deteriorate, then the area would need to be managed like the
unstable stream outlet areas.

This foredune unit begins on the north on land that
accreted to the shoreline after the construction of the

Nehalem jetties. The south jetty was completed fn 1915 (U.S.
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Arny Corps of Engineers, 1980). The westerly extension of
shoreline adjacent to some jetties oﬁ the Oregon Coast have
been documented by Lizarraga-Arciniega and Komar (1975) and
summarized by Komar and others (1976a) and Komar (1978). The
initial accretipn qccurred rapidly following jetty
construction ié 1915 until about 1920, but deterioration of
the jetties reversed the trend to one of shoreline erosion.
Erosion has occurred in this area but cycles of erosion and
foredune repair has resulted in a roughly stable, slowly
accreting shoreline with a foredune that is only 50 to 70
feet wide at some points. Recent rehabilitation of the
lNehalem jetties has resulted in increased accret;on near the
jetties that will probably continue for several years and
will probably result in a new foredune west of the present
foredune.

VThe_middle portion of tﬂe Nedonna Beach area has been
subjected to less ocean erosion and more wind-blown sand
deposition compared to the northern portion. As a result,
the foredune locally over 200 feet in width and up to 32 feet
in hieght. There are also remnants of an older foredune
about'70 feet east of the present foredune. This slow
accretion does not mean that the area is free from future
ocean erosion. In 1977~-78, this beach was subjected to
substantial erosion of the foredune.

In the southern portion of Nedonna Beach, the foredune
is 22 to 28 feet in elevation. The height decreases toward

Crescent Lake outlet on the south. Adjacent to the Manhattan

Page 45



Beach State Wayside, the present foredune is backed on the
east by an older, stable dune that is less than 26 feet in
elevation.

The vegetation line has been moving seaward on the
foreslope of tAis.accreting beach. The dominant specie is
European beachgrass which is in a vigorous state of growth
because of wigd—blown sand deposition. There is less than 5%
sea lyme-grass. It is showing the same vigorous growth but
it is currently providing no competition for the European
beachgraés. American sea rocket is growing sparingly at the
winter high tide line. Howevef, its unburied condition
Vindicates a very mild spring and early summer this year
(1985) with little eolian (wind blown) sand deposition from
prevailing northwest winds. The foreslope is the torward.
slope of a very irregular fo;edune. Large voids in the
vegetative cover cause severe hummocking that then result in
wind scour. West of the active foredune crest is a newly
forming foredune characterized by hummocks occupied primarily
by European beachgrass. Note: See Appendix __ for more
infornation'on foredune vegetation.

The average width of the crest of the current active
foredune is shown on the Technical Report- Map. For the
purpose of this study, the mapped lines of the crest of the
foredune are only average. Mapping of all of the small
variations would not be feasible and would not be useful for

purposes of the management plan. One winter's southwest
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winds and waves would alter the small variations. On the
crest, the dominant species is European beachgrass in a
vigorous state of growth due to sand deposition from the
beach. Sea lyme-grass in small patches is holding its own
and is scattergg throughout the crest area. In fhe central
portion of this management area the sea lyme-grass (a
secondar& dune species) appears to be left over from the
early foredune that formed after the initial construction of
the south jetty at the mouth of the Nehalem River. Beach
pea, another secondary species, is present in the southern
two-thirds of this management unit. Again, this is an
»indication of a foredune backslope species that 1s‘st111
surviving on a new foredune crest. This current crest is
part of a natural erosion repair process by eolian deposits
of sand from the beach. The»result is this mix of initial
(or pioneer) and secondary s;ecies. In addition, there is a
scattering of large headed sedge, indicating the lessening
sand supply caused by the formation of the new foredune out
front. Grading (excavating) of the foredune crest has
occurred in this area, but there is no evidence of
substantial Adverse impacts to the vegetative cover or as a
result of sand blown from the graded areas. This is because
the majority of grading has not totally removed or destroyed
the roots of the beachgrass and the grass has recovered.

On the backslope of the Nedonna Beach foredune, vigorous
stands of European beachgrass still dominate. The upper half

of this backslope is locally either European beachgrass or
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lyme-grass with evidence of fertilization from eolian beach
sand deposition. Again, this stand is complemented by large
areas of beach pea. Graded areas have vigorous stands of
European beachgrass from recovery of old roots. The
beachgrass is of varying height and density, depending on
time of year of grading. The grass has not recovered after
grading only in two locations. Since they are both on the
north end, it is possible that they were unvegetated weak
spots before grading. However, herbicides may have been
used. The lower two-thirds of the backslope in the Manhatten
Beach Wayside area is a mix of o0ld lyme-grass stands and
scattered pockets of climax plants associated with dune areas
>cut off from the beach sand supply. For more information on
plant species and plant succession on dunes, refer to Crook
(1979) and Appendix _ _

The base flood elevation for the 100-year flood in this
management unit is 22 feet. The foredune is over 32 feet in
elevation at its highest. At the County parking lot at the
north end of Nedonna Beach the foredune is about 18 to 19
feet in elevation at its lowest. Northeast of the parking
lot the foredune curves inland and drops in elevation. The
lowest foredune elevations are on the north and south ends of
this management unit. Grading has reduced some portions of
the foredune in elevation below the 22 foot base flood level.
The only documented flooding in this unit occurred at the

County parking lot in 19__.
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Erosion

This area accreted rapidly after the construction of the
jetties and apparently by 1938 had developed a low foredune.
A very severe storm in January 1939 eroded an unknown width
of the west side of_the foredune and breached and overtopped
the foredune lgcaily. In January 1953, there was shoreline
erosion at Nedonna Beach but the extent is.unknown. In the
winter of 1977-78, a rip current embayment resulted in
erosion on the northern end of Nedonna Beach. The shoreline
recession appears to have been about 100 feet. This erosion
threatened many homes and emergency riprap was placed to
‘reduce further erosion. The riprap is illustrated on the
;Technical Report Map, but it is now almost completely under
sand that has healed the washout of the foredune. There was
windspread shoreline erosion at the same time in Nedonna
Beacﬁ south of the rip curreg; (see the 1970 and 1977
shorelines on the Technical Report Map), but the overall
erosion did not exceed 10 to 20 feet. The entire shoreline
has had minor erosion (in the tens of feet), but overall
there has been slow net accretion since 1939 on the
shoreline.
Accretion

After construction of the south jetty at Nehalem Bay in
1915, there was rapid accretion in the northern portion of
this unit. There are no records of the amount of accretion,

but 1939 aerial photos indicate 1,200 feet or more of

accretion occurred. According to the U.S. Army Corps of
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‘Engineers (1980), the shoreline "built out rapidly until
about 1920, then began receding...” From 1915 to 1920 that
is 240 feet per year or moreé. The shoreline recession

was caused by the deterioration of the Nehalem jetties.
Rehabilitation of_;he jetties was completed in the fall of
1982. Accretion is now occurring near the south Jetfy.
Aerial photography indicates that there has been beach
accretion of.150 feet or more from 1978 to 1984, but the
accretion might be partially a result of the net northerly
littoral drift produced by the recent E1l Nino.

The northern portion of this management unit has had net
accretion of up to 100 feet from 1939 to 1984 (an average of
Vabout 2.2 feet per year). From 1939 to 1964, the shoreline
had accretion of up to about 100 feet. The extent of
intervening erosion ﬁuring that time is not known. From 1964
to 1970 there was up to 80 f;et of accretion. From 1970 to
1954 there was erosion caused shoreline retreat of up to 80
feet.

The central and scouthern portion of this unit had net
accretion of up to about 120 feet from 1939 to 1964. Fronm
1964 to 1970 there was a maximum of about 40 feet of
accretion. From 1970 to 1984 the shoreline remained
somewhat stable with local erosion and aecretion of a few
feet. For the peiod from 1939 to 1984 there was average
accretion of about 3.6 feet per year.

The foredune at Nedonna Beach has generally demonstrated
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in stability since at least 1939 and can be expected to be at
least equally unstable for a similar or larger period into
the future. From the completion of the south jetty in 1915
until about 1920 there was rapid accretion in the Nedonna
Beach area. Thg accretion was followed by an unknown total
amount of erosion resulting from the deterioration of the
jetties.“The Corps of Engineers estimates an averﬁge of S
feet per year. The aerial photos of 1939 are the earliest,
accurate information available on the shoreline in Nedonna
Beach. From 1939 to the present there has been slow accretion
of the shoreline and growth of the foredune interrupted by
'episodes of erosion.

There are documented erosion events in 1939, 1953, and
1977-78. These erosion events indicate that shoreline and
foredune erosion can be anticipated to be as great as 100
feet ;o 150 feet and to poss;bly breach the foredune locally.
Erosion that "has breached or nearly breached the foredune has
been generally limited to 1000 feet or less of shoreline
where a rip current embayment effectively concentrated the

foredune erosion. In 1977-78 the foredune erosion was

concentrated on about 2000 feet of shoreline by two rip

current embayments. Widespread shoreline erosion has
occurred, but it has not been as danaéiné to the the foredune
and has not threatened homes.

Eroded areas of the foredune haQe been naturally
repaired by wind and wave transported sand and then continued

to slowly accrete at an average rate of about 3.6 feet per
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vear from 1938 to 1984.

An increase in the rate of foredune accretion is
expected to occur for several years following the
rehabilitation of the Nehalem jetties. The rate of accretion
will be greatest near the south jetty and smallest on the
south end of the Nedonna Beach Management Unit. There is no
precedent on which to estimate the rate or total extent of
accrétion. A new foredune will probably develop natura]ly to
the west of.the present foredune from the south jetty to
about Riley Street. This new foredune will decrease the

potential for ocean flood or erosion damage to existing
“development in the Nedonna Beach area until the Nehalenm
jetties deteriorate. If the jetties deteriorate the new
foredune will be eroded and the shoreline might return to the
condition previous to jetty rehabilitation, or there could be
further shoreline erosion and shoreline retreat.

South of about Riley Street there may be a short term
increase in the rate of accretion punctuated by episodes of
erocsion. This will then be followed by a return to the
previous rate of slow accretion. .

The south end of this management unit could experience
short term shoreline retreat if this area is a source of sand
for the new foredune near the jetty. There is no evidence
of substantial shoreline erosion in this area following jetty
construction, and there is a long shoreline area available to
anppiy sand for the accretion. To minimize the amount of

sand needed in the accretion area before an equilibrium
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condition is reached, it would be beneficial to promote
foredune development in the accretion area by planting
European beachgrass or possibly by using sand fencing. This
would minimize the amount of sand blown inland behind the new
foredune and effectively taken out of the sand supply-sand
storage system.

Portions of the Nedonna Beach Managenment Unit have
foredune crest heights in excess of that needed to.protect
development from 100 vear flood elevation (26 feet as
stipulated in Goal 18). There are also areas on the

foredune crest that are below this minimum level. Sand

excavated from crest areas above 26 feet elevation should be

first used to fill in crest areas that are below the minimum
height, thereby increasing the protective capability of the
foredune in the evenf of a flood with a recurrence interval
equal to or in excess of the regulatory 100-year flood.
Foredune management in this area should also promote widening
of the foredune to increase protection from ocean erosion.
Widening of the foredune increases the amount of sand in
storage in the foredune, the lands last line of defense
against the ocean., The amount of widening that is practical
is limited by existing development on the backslope of the
foredune and by the easterly limit of the beach. Because
there is no way to know how far westerly the foredune

can be extended it would be best to use excess sand from the
toredune crest to build up low and eroded segments of the

foreslope and not use excess sand to extend the foredune
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westerly until the other priority fill areas are satisfied.
Sand filling can occur where a new foredune is actively

developing west of the existing foredune.

LAKE LYTLE OCEANFRONT MANAGEMENT UNIT
General

This section of shoreline is between the creek
influenée areas at Crescent Lake outlet and Rock Creek, a
distance of about 6,800 feet. This is the longest,
uninterrupted stretch of shoreline in the study area. Aerial
photos from 1939 show substantial development along the
shoreline. The photos also indicate damage to many
"structures in the storm of January 1939. The damaged homes
had been built west of the older, stable dune that is east of
Pacific Street. The Technical Report Map shows the shoreline
after the storm but does not-indicate the damage to inland
areas from flooding and wave tossed logs. Since 1939 the
shofeline has been slowly accreting, but there have been
periods of erosion alternating with accretion. Apparently
vbecause of the alternating accretion and erosion, the
foredune is poorly developed. The average foredune crest
elevation is abouf 24 feet. The low and high points are
approximately 18 feet and 28 feet in élevation on the active
foredune crest. The base flood elevation ranges from 25 feet
on the north, 26 feet and 27 feet in the middle of the unit,
to 23 feet on the south end. Only a small area at the south

end of the management unit exceeds the minimum elevation for

grading. This unit is not suitable for dune grading. Dune
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management could increase the flood protection ability of the

foredune.

Seaward foreslope growth appears to have been limited
since at least 1939. While accretion is now taking place,
field information and aerial photographs suggest continuing
cycles of erosion and recovery. The dominant species is
European beachgrass with about 30% to 50% coverage on the
foreslope at this time. All beachgrass is in a state of
vigorous growth due to deposition of sand from the beach.
"Because of the sparse grass cover, hummocks and wind scour
troughs exist now and will continue creating an unstable
foredune with low-lying weak spots. With minor surface
grading, beachgrass planting of unvegetated areas, and a
fertilizér maintenance program, this foreslope area could
provide increased protection to inland development, though
erosion will continue to occur periodically.

The crest section of the Lake Lytle Oceanfront foredune
system is in a2 state of natural recovery from past erosion.
The dominant species is European beachgrass showing vigorous
growth due to sand deposition. The conditions here are
similar to the foredune crest in the Nedonna Beach area. The
crest area is uneven in height, and the vegetative cover is
weak.

In this management unit, the backslope area is very

short or indistinguishable from remnants of previous foredune
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crests. Vegetation consists mainly of old stands of European
beachgrass with a mix of climax plants such as coast

strawberry, seashore lupine, salal, and shore pine.

The Technical Report Map shows the base flood elevations

for portions of this management unit and the fnland extent of

the 100-year coastal flood with velocity (wave action).
Inland of the velocity flood zone the map shows areas that
would experience shallow flooding (one foot deep on the
average), areas above the 100-year flood level but below the
500-year flood level, and areas of minimal flooding. This
-infornation comes from the Firm Flood Insurance Rate Map
({Federal Emergency Management Agency, 1882).

There is very little documentation of flooding in this
unit.r Schlicker and others [1972) noted damage to beachfront
houses in the Janugry 3, 1939 storm. That was a 75 year
storm according to the U.S. Department of Housing and Urban
Development (1978). They also mention damage ih the Decenmber
1967 flood. In both cases the damage was attributed to surf-
swept logs.

Erosion

This area has had episodic minor erosion (tens of feet).
The erosional escarpment of recent erosion (probably the
winter of 1982-83) has healed in the central portion of the
management unit and is_ainost healed'on the.ho}th end. This

erosion apparently effected the entire shoreline in this unit
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and resuited in about 5 to 20 feet of shoreline retreat. The
condition of the foredune suggests that widespread but minor
shoreline retreat might be common in this unit. Local
erosion of the shoreline has also occurred where rip current
embayments have reduced the width of the beach.
Accretion

In 1920, the shoreline in this unit was aepparently near
the present location of Pacific Street (Walker, 1983). By
1939 land had accreted west of Pacific Street and houses had
been built on the new land. From 1920 to 1939 there may have
been about 100 feet of accretion (over § feet per year).
 Aer1a1-phntographs indicate that many homes built on the new
land experienced flood damage in the storm of January 1939.
The newly formed foredune survived the storm but was severely
eroded on the west side, and it was apparently overtopped
throughout the unit. From 1539 to 1964 there wa§ an average
of 50 feet of accretion (2 feet per year). From 1964 to
1977, there was as average of about 30 feet of accretion (2.3
feet per year). The net affect of the erosion and accretion
in this unit is a narrow foredune with relatively low relief.
After erosion episodes, there is an erosional escarpment.
The escafpnent is healed by wind blown sand, and the
shoreline continues to slowly accrete.

This foredune management unit has had slow accretion

interrupted by minor erosion and shoreline retreat since

1939 and possibly since 1920. From 18920 to 1939 the
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accretion rate may have been in excess of 5 feet per year.
After 1939 the average accretibn rate has been a little over
2 feet per year. There is n6 évidence that this’trend will
stop or reverse in the foreseceable future. Erosion events
will occur in the future. Some will be local (about 200 to
1000 feet of shoreline) and widespread erosion will involve
all or nearly all of the unit. Maximum shoreline retreat
will generally be less than 30 feet. The unique coincidence
of two erosion events in one year could almost double this
rate of retreat. Eroded areas will repair naturally and then
continue to slowly accrete.

Flooding and damage to structures has occurred here and
-will occur in the future. Eventhough this management unit
is not suitable for foredune grading, management of the
foredune could decrease the potential for future flooding and
daaaée. The goal of the'nan;gement would be to build up a
higher foredune to reduce wave overtopping. This may not be
desirable to many residents and businesses because of loss of
views. Management is recommended to include minor grading to
smooth the foreslope and crest of the foredune, selective
planting of European beachgrass and fertilization of the

beachgrass.

ROCKAWAY BEACH MANAGEMENT UNIT
General

This management unit is almost 1100 feet in length; the

shortest management unit in the study area. It extends from
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the area of influence of Rock Creek to the area of Saltair
Creek. The foredune is relatively low and irregular because
of episodic erosion and accretion, patchy vegetation, and
wind erosion. The unit is subject to ocean flooding because
of the low height of the foredune. There has been local
shoreline erosion, mostly related to the occurrence of rip
current embayments. Since 1939 there has been accretion of
about 100 feet on the north end and about 350 feet on the
south end. Foredune grading is not feasible in this unit
because the foredune is too low, but management in the form
of vegetation management and minor grading could increase
flood protection for some developed inland areas. However,

the amount of increased protection for existing development
would be small.

In this unit, the entire length of the foredune
foreslope area has experienced episodic accretion and
repeated wave erosion. As a-result, the vegetation line is
very uneven with large gaps and wind scour troughs. This
problem is magnified by some grading and by heavy foot
traffic on the north portion. The present vegetation is
scattered clumps of European beachgrass down to the winter
high tide line.

As illustrated on the Technical Report Map, this
foredune crest afea lacks any consistent height or width.
The present dominant plant species is beachérass, growing in
a series of hummocks. The condition of the grass varies in
relation to the eolian beach sand deposits that have moved
over the foredune.

Vegetation on the backslope in this area is weak with

Page §9



old stands of European beachgrass scattered thfoughout on
hummocks and remnants of older foredunes. The area's rough
nature, especially in the southern portion, indicates past
cycles of severe erosion and recovery.

The 100-year base flood elevation in this unit is 23
feet. Grading would be allowable on the foredune only if it
exceeded 27_feet in elevation. The highest foredune
elevations are at the south end of this unit. The highest
elevation is 23 feet. The lbwest mapped foredune areas are
on the north end of his management unit (around 17 to 18 feet
~in elevation).

The foredune and the immediate inland area has been
flooded in the past and will flood again in the future.

There are no specific reports of ocean flooding in this area,
probably because the existing development is on a higher
stable dune east of the present foredune. Dwellings and
commercial structures are on or protected by land in excess
of 22.5 feet in elevation.

Aerial photos and vegetation indicates that an unknown
but substantial amount of shoreline retreat has periodically
occﬁrred in this management unit. The erosion appears to
have been related to iip current embayments and to unit-
wide shoreline retreat. The north end of the unit appears to
have been particularly prone to rip current embayment

formation. The amount of shoreline retreat is not evident
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on the Technical Report Map because of limited aerial photo
coverage. What is evident from the aerial photo mapping of
shorelines is that from 1939 to 1966 there was less than 70
feet of shoreline accretion. What the shoreline mapping does
not show is shoreline retreat in January 1953 and in the
spring of 1962. From 1966 to 1970 there was little shoreline
erosion, and there was up to 150 feet of accretion. From
1970 to 1984 there was little accretion, probably because of
erosion in 1972, 1974, 1976, 1977, 1978, and the winter of
1982-83.,
_Accretion
This management unit has had slow accretion, but ocean
erosion and wave overtopping has resulted in a very irregular
rate of accretion. From 1939 to 1977 there was about 130
feet of accretion on the north end of the unit (about 3.4
feet per'year). In the same period there was about 230 feet
of accretion at the south end of the unit (about 6 feet per
year). However, from 1939 to 1966 there was very little net
accretion (see the Technical Report Map). There had probably
been more accretion in the period from 1939 to 1966, but
apparently extensive shoreline retreat occurred in 1962.
From 1966 to 1970 there was very little erosion and the
shoreline accreted rapidly. From 1970 to 1977 there was only
a small net amount of accretion, probably because of
shoreline retreat in the storms of December 1972, February
1976 and October 1977. There has been little change in the

shoreline since 1977, probably because of shoreline erosion
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in February 1978 and in the El Nino period in 1982 and 1983.

As 1n the other management units previously discussed in
this report, there has been slow accretion in this foredune
management unit area. However, the low and irregular
foredune and the evidence of extensive shoreline retreat
indicates that the present foredune is unstable and subject
to ocean erosion and wave overtopping. The only stable
landforms are east of the 1939 shoreline shown on the
Technical Report Hab.

Foredune grading is not feasible in this unit because of
-the low elevation of the foredune crest and because of the
potential for future shoreline retreat. Management of the
foredune by minor grading and increased beachgrass coverage
would improve the ability of. the foredune to protect inland
areas from ocean flooding and erosion. However, there is the
attendant danger of fostering new land development in low
elevation areas west of existing development. Further,
establishment of a higher and broader foredune is limited by
a relatively short beach area available as a source of wind
trensported sand for a foredune. If foredune management is
attempted in this area it should only occur if there is an
effective restraint on land developmeﬁt ;est of the line of

existing development.
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ROCRAWAY SOUTH/TWIN ROCKS MANAGEMENT UNIT
General

This management unit extehds from the area of influence
of Saltair Creék to the area of influence of the combined
Spring Lake Outlet and Watseco Creek, a shoreline distance of
about 1800 feet. The highest elevation on the foredune is
about 23 feet. The lowest part of the foredune is about 16
feet in elevation. The 100-year base flood elevation is 24
feet on the north end and 19 feet on the south end. The
.foredune is not high enough to allow foredune grading under
‘Goal 18 provisions. Dwellings east of the foredune are only
subject to minor ocean flooding under existing conditions in
the event of an 100-year flood. This unit has had slow
accretion since at least 1939. There have been periods of
local and unit-wide erosion but natural repair of the
foredune and accretion has followed the erosion events.

The vegetation in the foreslope area of the foredune is
recovering from recent erosion. European beachgrass is the
dominant species, but coverage is sparse. As a result of the
sparse beachgrass coverage and natural foredune recaovery from
erosion, there is some minor wind erosion, sand deposition,
and uneven development of the foredune.

The crest of the foredune is irregular because of the
repeated episodes of erosion and the resultant wind erosion,

sand deposition and uneven development of beachgrass
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coverage. The dominant vegetation on the crest 1s European
beachgrass.

This backslope area is one of the most stable of the
management units. Species present, besides o0ld nutrition
starved beachgrass, are the typical climax dune species.
Surface grading in previous years appears to have caused no
severe or persistent vegetative problems, probably because of
the shallow depth of excavation.

The base flood elevation is 24 feet in the northern
- portion of this unit and 19 feet on the south end. The
--foredune is only 16 to 23 feet in elevation and is subject to
overtopping in a major flood. Existing_structures are on-an
old and stable dune ridge about 250 to 400 feet east of the
active foredune. The structures are generally at an
elevation of 20 feet and many of the structures would be
subject to flooding in a 100-year flood. Much of the
flooding would be:shallow in depth, but those structures
subject to velocity flooding (wave action) could be damaged
by the wave action and surf-swept drift logs.

Erosion

Overall this unit has accreted despite episodes of
erosion. Erosion has been both unit—wﬁdg and local. Local
erosion is typically related to the occurrence of rip current
embayments in the nearshore that narrows the width of the
beach. The Technical Report Map illustrates shorelines

mapped from aerial photos, but photos are avilable for only a
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limited number of years.

The mapped shorelines indicate wide-spread erosion

between 1970 and 1977 and between 1877 and the mapping for

this study (1984). This unit-wide erosion probably occurred
in December 1972, February 1976, October 1977, February 1978
and in the winter of 1982/1983. Previous episodes of wide-
spread erosion undoubtably occurred but are impossible to
document with the available information. Available
information indicates that wide-spread erosion has resulted
in shoreline retreat of 50 feet or less.

Rip current embayments have resulted in local shoreline
-erosion of about 500 feet in length and about 50 feet in
depth in the period from 1966 to 1984,

Accretion

Overall there has been net accretion of the shoreline in
this management unit since at least 1939. Aerial photos
taken in April 1939 indicate that this area experienced
accretion shortly after the completion of construction of the
north jetty at Tillamook Bay in 1912, but the onset of
accretion began at an unknown time. From 1939 to 1984 there
was net accretion of as little as 200 feet on the north end
of the unit and as much as 350 feet on the south end. This
translates to an average net accretion rate from over 4.4
feet per year to almost 7.8 feet per year. From 1966 to
1970, apparently a period of little ocean erosion, there was
an average rate of 20 feet of accretion per year. From 1970

to 1977, a period of time with many shoreline erosion events,
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there was no net accretion,.

The foredune is insufficent in height to allow grading.
There has been accretion of the shoreline, but episodic local
and unit-wide o6cean erosion combined with wind erosion has
resulted in a foredune that is low and irregular in
elevation. Because there is no evidence of 'change in
shoreline processes we beljeve that the past process of slow
accretion will continue., It can also be assumed that
unmanaged future foredune development will continue to
produce a fgredune that is low in elevation and irregular
-because of the ocean and wind erosion.

Vegetation management could produce a more stable
foredune with increased protection for existing inland
structures. However, management would necessarily include
monitoring of the foredune condition and periodic maintenance
of the foredune vegetation.

Presently, because of the probability of velocity
flooding behind the foredune, there should be no development
of structures west of the existing line of dwellings along
Breaker Avenue. Any development west of the existing line of
dwellings would be subject to the hazards of velocity
flooding, surf-swept driftwood, wind erosion, wind-blown
sand deposition, and shoreline retreat. Further development
in this area should only be allowed if there is a plan for
perpetual foredune management, demonstration of long-ters

stability of the managed foredune, and assurance of a future
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- free from velocity flooding.

CREEK OUTLETS - DESCRIPTIONS AND RECOMMENDATIONS
CRESCENT LAKE OUTLET
égggsel

This shoréline area is illustrated on Figure __.
Crescent Lake outlet has influenced about 1650 feet of the
shoreline. Before the stream was constrained by a highway
and railroad bridge the creek probably migrated over a
shoreline area that extended further to the south. The
draingge area of this creek includes Finney Creek,
Steinhilber Creek, Lake Lytle, and Crescent Lake.
. The foredune in the creek area of influence is poorly
developed and low in elevation, typical of the‘area of
influence of creek outlets in the study area. As a result
the area.béhind the foredupeﬁis prone to ocean flooding.

This creek outlet area also displays a trait
characteristic of other outlets in the study area: erosion
and accretion is larger and the area of influence is larger
north of the outlet than to the south. Presumably this is
because storm waves approach the shoreline and run up on the
shoreline from the southwest. Waves genérated by
southwesterly.winter storm winds are higher than northwestly
summer waves, and winter tides are generally higher than
summer tides. As a result the northern shorelines. which

face winter waves tangentially, take the brunt of the energy

in the waves and in wave run-up. Accretion of the shoreline
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north of the creek outlets therefore might occur in periods
when winter storm driven waves do not coincide with high
tides. Unfortunately the aerial photos used in this study do
not confirm or disprove this hypothesis.

The foredqge and the European beachgrass present is
poorly established on the north side of this creek outlet
area. The most northerly 340 feet of this unit has a very
thin active dune area with an older stable dune immediately
adjacent on the east. Further south on the north
side there are foredune fragments up to about 19.5 feet in
elevation and dune hummocks but the average dune height is

”less than 18 feet in elevation and the area is poorly
vegetated. Just north of Crescent Lake Outlet there is an
erosion escarpment that is partially protected by a revetment
placéd to proteﬁt the railro;d tracks. The beachgrass is
also sparse here.

South of Crescent Lake Outlet there is a low foredune
that is very sparsely vegetated on the foreslope because of
recent erosion. Part of the crest and all of the backslope
area is well colonized by beachgrass indicative of recent
étability. but the foredune is genefally thin and largely
below 20 feet in elevation.

The base flood elevation for the 100-year flood is 19
feet. Low spots in the foredune (about 16 feet elevation on

the north end and less than 16 feet on the south) would
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allow for flooding behind the foredune.

Erosion

The north side of Crescent Lake outlet has experienced
substantial erosion and retreat of the shoreline. From 1839
to 1964 there égsvover 200 feet of erosion. PFrom 1939 to
1977 there has been as much as 230 feet of shoreline retreat.
There have been periods of shoreline accretion (1964 to 19789)
but erosion has dominated.

The south side of Crescent Lake outlet has been very
stationary in the period from 1964 to 1984. Observatjions
made in the field in 1985 indicate that this apparent
stability is the result of frequent erosion of the shoreline
and a slow rate of natural repair to the foreslope of the
shoreline.

Accretion

The northern half of this creek area has had more
erosion that accretion. There has been a small amount of
accretion on the northernmost end of the area of creek
influence. The accretion totaled_about 90 feet from 1939 to
1970 (2.9 feet per year). There was then shoreline retreat
between 1970 and 1977. From 1977 to 1984 there was net
accretion, but the newly accreted shoreline area is a low
elevation foredune foreslope and is subject to renewed
erosion in the near future. From 1964 to 1970 there was

accretion north of Crescent Lake outlet of over 100 feet, but

between 1970 and 1977 there was a2 nearly equal amount of
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shoreline erosion.

The southern helf of this creek outlet area had at least
150 feet of accretion since 1939, but since about 1964 there
has been a net balance of erosion and accretion and a
relaiively stat}oqary shoreline.

The northern portion of this area of influence of
Cresent Lake outlet has a low, poorly deyeloped foredune.

The aréa has expeienced extensive erosion and moderate
accretion, and as a result has had a very unstable shoreline.
The low elevation of the foredune means that severe ocean
flooding will overtop the foredune and flood the State
‘Wayside area.

The south side of the creek area has been relatively
stationary since 1964 and this will probably continue.
This‘condifion is partially ;he result of the fact that the
‘south side of creek outlets are not as prone to erosion from
winter storm waves-waves that approach from the southwest.
The southern shoreline will not experience substantieal
accretion because this area is sheltered from wind-blown sand
deposition from southwest winds by the Lake Lytle Oceanfront
shoreline and largely protected from northwesi wind

transported sand by Crescent Lake Outlet.-
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ROCK CREEK
General

This shoreline segment is about 1500 feet in length.
About 66% of the shoreline is north of the creek outlet and
about 34% is south of the creek outlet. Elevation of the
foredune crest-averages about 22 feet north of Rock Creek (16
feet to 28 feet is the range of elevations). South of Rock
Creek the crest elevations range fron‘le feet to almost 22
feet. Commercial and residential structures behind the
foredune range from about 14 feet to over 25 feet in ground
elevation.

Most of the shoreline has accreted since 1939 but
shoreline advance has been interrupted periodically by
episodes of local erosion. As a result the foredune is
locally low in elevation and thin. The lowest elevations are
near Rock Creek and this is {he area where there has been the
most damage from ocean flooding and surf-swept driftwood.

This shoreline segment is highly disturbed and this is
reflected by the sparse nature of the vegetation. The
dominant species along the shoreline is European beachgrass
but the distribution is irregular because of heavy foot
traffic and past erosion. North of the creek outlet there is
a revetment that was placed to reduce shoreline retreat.
Fu;ther north is a shoreline foreslope that has experienced
repeated episodes of erosion. ln»this area the crest of the

active foredune has much better beachgrass coverage than the
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foreslope and there are secondary species, such as beach pea
present.

-South of Rock Creek the foredune is sparsely vegetated
because of heavy foot traffic, past grading, minor wind
erosion, and episodic ocean erosion. The parking lot is
protected by a rock revetment, and there is almost no
foredune. The foreslope, crest and backslope are hummocky
and sparsely vegetated with European beachgrass.

-The base flood elevation is 23 feet on the Rock Creek
shoreline. Only the northern third of the shoreline in the
area of creek influence is above this elevation. Foredune
-élevations are about 16 feet near the channel of Rock Creek.
Even moderate flooding has been able to reach areas behind
the foredune and wave- tossed logs have been tossed on to and

acrogs Highway 101.
There has been net accretion of most of the shoreline
north and south of Rock Creek, but significant erosion has
resulted in only a small amount of total accretion (see
Figure __). Past erosion has resulted in the placement of
rock revetments on both the north and south shorelines, as
well as 200 feet of the channel of Rock Creek. Some of
this riprap is now partially buried under wind transported
sand.
Shorelines mapped from aerial photos indicate that there

was up to 40 feet of erosion north of Rock Creek sometime
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between June 1970 and December 1977, possibly in December
1972, December 1974, February 1976, and/or October 1977.
There is no evidence of the amount of erosion that has
occurred south of Rock Creek, but vegetation, limited
accretion and the condition of the foredune indicates that
erosion of a fé; tens of feet has been common in the past.
Accretion

Most of the shoreline in the area of influence of Rock
Creek has had shoreline advance since 1939 (Figure __).
There was as much as 150 feet of accretion at the north edge
of the area of creek influence from 1939 to 1984 (over 3.3
\feet per year). The amount of accretion diminishes to zero
“near Rock Creek. The southern edge of the creek influence
area has had as much as 170 feet of accretion between 1938
and 1984 (about 3.8 feet per year). The net amount of
accretion diminishes to zeroﬁnear Rock Creek.

The shoreline in the Rock Creek area of influence has
experienced net accretion except near the creek channel.
This trend is expected to continue, but episodes of shoreline
erosion are also common in the past and will continue to
occur. Erosion will be most common north of Rock Creek.
Moderate ocean flood and erosion episodes have resulted in as
much as 40 feet of shoreline retreat. The maximum amount of
future shoreline retreat that should be anticipated is about
120 feet. This amount of erosion would occur from one severe

erosion event or several moderate erosion events in one or

Page 73



two ycars.

Inundation will continue to occur periodically near Rock
Creek and behind the foredune as a result of both fresh water
flooding and ocean flooding. Ocean flooding could affect

areas behind the foredune as often as once every 10 years.

SALTAIR CREEK
General
Saltair Creek influences about 2100 feet of shoreline (Figure
_). About 60% of the affected shoreline is north of the
creek and about 40% is south of the creek. The elevation of
the foredune crest ranges from about 15 feet to almost 29
‘feet north of the creek and from about 14 feet to 23 feet
south of the creek. The foredune is relatively broad (about
150 wide at the widest) at the north end of the creek area of
influence, but the width and:height diminishes toward the
creek. South of Saltair Creek there is almost no foredune.
Instead there is a broad, relatively flat topped sand ridge
that is up to 300 feet wide and about 20 to 22 feet in
elevation. Aerial photos and field evidence indicates that
this area has been graded flat. The grading combined with
periodic shoreline erosion and a limited amount of wind
transported sand has resulted in almost no foredune
‘developnent like at the other creek outlet areas.

The foreslope of the foredune in this creek influence

area is recovering from recent erosion. The vegetation line
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"is uneven and European beachgrass occurs in clumps and
patcheé separated by open sand areas of wind and ocean
erosion. North of Saltair Creek the crest and backslope
areas are mostly occupied by European beachgrass in stands of
various age. Qld.nutrition starved stands of beachgrass
occupy hummocks and iniervening areas are occupied by
moderately dense to mostly sparse stands of younger
beachgrass and areas of open sand. The crest and backslope
areas south of Saltair Creek have been graded. Eurobean
beachgrass predominateé but a lack‘of wind transpofted sand
from the beach has resulted in a relatively unvigorous'stand.
'In addition to grading there appears to have been some mowing
of beachgrass and some attempts to establish lawns.

The base flood elevation for the 100-year flood is 20
feet.north of South 6th Aven;e and 23 feet to the south.
Velocity flooding would affect several dwellings near Saltair
Creek in an 100-year flood (see Figure __). The area near
the creek, particularly north of the creek, has been subject
to velocity flooding, shallow flooding and wave-swept
driftwood in past storms in January 1953, October 1960 and
December 1967. Several houses were pushed off of their
foundations and one house was pushed on to the railroad
tracks in the October 1960 storm (Walkes, 1983). Cinder
block and concrete walls and a rubble rock dike now provide a
limited amount of protection to houses north of the creek.

Flooding has occurred here in the past and will occur in

Page 75



‘the future because of the low elevation of the foredune near
Saltair Creek. The base flood elevation for the 100-year
flood is 20 feet at the creek and the land adjacent to the
creek js only 14 to 16 feet in elevation. Dwellings near the
creek and behind the foredune are about 14 feet to 18 feet in
elevation at tﬂe ground level. |
Erosion

The shofeline within the area of influence of Salteir
Creek has experienced slow accretion but there has been
periodic shoreline erosion. Between 1966 and 1970 and
between 1977 and 1984 there was about 40 feet of shoreline
-retreat just north of the creek. There is evidence of
“erosion between 1970 and 1977 of between 40 and 100 feet
further north on the shoreline. South of Saltair Creek there
was local erosion of 300 fo 400 feet of shoreline between
1966 and 1970. Shoreline ref}eat appears to have been about
30 to 40 feet in that episode. A similar amount of erosion
occurred in the same location between 1977 and 1984. Natural
foreslope repair was still occurring in 1985.
Accretion

The area north of Saltair Creek has experienced up to
300 feet of accretion from 1939 to 1984 (6.7 feet per year).
According to aerial photos there was very little accretion
from 1939 to 1953 or if there had been accretion it was
followed by shoreline retreat, possibly in the storm in

January 1953. Sometime between 1953 and 1966 a rubble rock

dike was built north of Saltair Creek. A similar structure
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on the south side of the creek was probably place at the same
time. The dike might have contributed to the increased rate
of accretion up to about 1970. From 1966 to 1970 there was
200 feet of shoreline advance (about 50 feet per year). Fronm
1970 to 1977 one area had 100 feet of accretion (up to 14.3
feet per year), but the average accretion was 40 feet (5.7
feet per year). From 1977 to 1984 there was almost no
accretion.

South of Saltair Creek there was almost no net accretion
near the creek between 1939 and 1966. Near the southern edge
of the creek influence area there was up to 70 feet of

accretion between 1939 and 1966 (2.6 feet per year). From
.1966 to 1970 there was up to 30 feet of accretion (7.5 feet
per year). From 1970 to 1977 there was up to 40 feet of
accretion (5.7 feet per year).

E£s§ééz and Future Foredune ;éﬂg Shoreline Stability

The shoreline influenced by Saltair Creek is notably
different north of the creek compared to south of the creek.
The northern area is similar to other creek outlets in that
the rates of erosion and accretion are higher than south of
the creek. Because the accretion occurred rapidly, the area
behind the foredune is low in elevation. The foredune
diminishes in height and width close to the creek. It is
subject to ocean érosion and flood overtopping.

The area north of Saltair Creek has demonstrated
progressive accretion, but there appears to have been periods

of extensive erosion and ocean flooding. The shoreline north
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of Saltair Creek must be considered as unstable and prone to
sudden shoreline retreat as well as ocean flooding. This is
demonstrated by a breach in the foredune about 500 feet north
of the creek.

The shoreline south of Saltair Creek has only a small
amount of total aé;retion. and near the creek the shoreline
has been eroded as much as it has accreted. Near the creek
this shoreline is subject to erosion that could exceed
historic amounts. Dwellings near the creek and behind the
foredune are subject to ocean flooding, perhaps as often as
once every 10 to 15 years. Further south from the creek the
foredune has been graded to an elevation of about 21 feet
 where the 100-year base flood elevation is 23 feet. The area
is subject to severe floods but the foredune area is broad
and more resistant to ocean erosion than thin foredunes.

The Shoreline in this area sﬂbuld continue to accrete slowly
but could be subject to local shoreline erosion greater than
historic levels. Erosion could extend to the 19398 shoreline

within the next few decades.

SPRING LAKE OUTLET/WATSECO CREEK

General

This shoreline aréa is influenced by two creeks: Spring
Lake Outlet on the north and Watseco Creek on the south.
Presently, Watseco Creek flows north for over 2200 feet
before joining Spring Lake Outlet and then flowing to the

ocean. In 1969 and 1970 the two creeks had separate channels
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to the ocean. In 1966 the creeks flowed similar to the
present. In 1960 they were in separate channels.

After the construction of the north jetty at Tillamook
in 1812 there was relatively rapid accretion in this
shoreline area. Accretion continued until about 1977. There
could have been erosiqn episodes during that time, but there
is no evidence. Wide-spread erosion has occurred since 1977.

European beachgrass is the daminant species in this area
but the coverage is very sparse. The foredune foreslope is
mostly open sand because of recent grosion. North of Spring

Lake Outlet and at the south end of this shoreline unit the
”foreslope of the foredune has been almost completely eroded
in 1983, 1984 and early 1985. The foredune crest north of
Spring Lake Outlet is fairly well vegetated with beachgrass
and some.sécondary species, ”South of Spring Lake Outlet
for about 1600 feet there is mostly open sand and scattered
areas of beachgrass where there has been wave overwash.b
This area has only the hummocky beginnings of a foredune.
Further south there is a low fordune area with a crest of
beachgrass and a small amount of open sand. The backslope in
this area is similarly vegetated. North of Spring Lake

Outlet the fprédune backslope is mostly vegetated with
beachgrass but there are secondary species present. Near the

row of dwellings on the eastern edge of the backslope there

are many climax species such as Shore Pine.

—_—————a

The 100 year base flood elevation is 16 feet fronm
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slightly north of Spring Lake Outlét to the south end of this
shoreline area. North of Spring Lake Outlet the base flood
elevation is 20 feet, 24 feet and 18 feet (see Figure __),
North of Spring Lake Outlet the foredune is adequate in
height to resist all but the most éevere ocean floods. The
land adjacent to Spring Lake Qutlet is over 14 feet in
elevation and should bevfree Bf all but the most severe
floods. South of Spring Lake Outlet there is much low lying
area that is subject to flooding, but all of the existing
dwellings are above the 16 foot base flood elevation for an
100-year flood.

Erosion

The foredune north of Spring Lake Outlet has eroded
significantly since 1977. Thefe was as much as 150 feet of
eros;on of this high foredun?‘betwéen 1977 and 1984. This
erosion involved about 600 feet of shoreline.

South of Spring Lake Outlet at the north end of Pacific
Street there is riprap. This was apparently blaced in
response to shoreline erosion. This erosion could be related
to the meandering of Watseco Creek or to ocean wave erosion.

South of Spring Lake Outlet for about 1400 feet there
has been a large amount of shoreline fluctuation and erosion
as a result of the meandering of Watseco Creek. Further
south there has been erosion bf the foredune in the period
from about 1983 to eariy 1985. This erosion appears to be
related to the E1 Nino of the same time that produced a net

northerly littoral transport of sand. Foredune erosion
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extended from this area south to the north jetty at Tillamook
Bay. There might have been as much as 50 feet of shoreline
retreat as a result.

Accretion

There has been extensive accretion in this area as a
result of construction of the north jetty at Tillamook Bay.
There was as much as 900 feet of accretion from 1939 to 1977
on the south end of this shoreline area.

The central portion of this shoreline has had net
accretion, but the meandering of Watseco Creek and ocean
-erosion has resulted in no net accretion of lands free from
.‘the hazards of ocean flooding and ocean erosion.

The northern portion of this creek influence area is
similar to the other creek areas to the north. From 1939 to
1966 there was as much as 240 feet of accretion (almost 8.9
feet per year). PFrom 1966 to 1970 there was little or no
accreiion near Spring Lake Outlet. Further north there was
up to 70 feet of accretion (17.5 feet per year). From 1870
to 1977 therg was minor erosion about 500 feet north of
Spring Lake Outlet, but the rest of this shoreline area
accreted about 40 feet (5.7 feet per yvear). After 1977 there
was mostly erosion in this shoreline segment.

The southern portion of the Spring Lake Oulet/Watseco
Creek shoreline area has had net accretion since 1939. There
was shoreline retreat probably beginning in 1983 that was
continuing during the field investigations for this report.

From 1939 to 1966 there was 500 feet to almost 700 feet of
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westerly accretion (18.5 to 25.9 feet per year) near the
southern limit of this shoreline unit. From 1968 to 1970
there was about 80 feet of westerly shoreline growth (15 feet
per vear). There was also noftherly growth of the shoreline
of up to 200 feet. From 1970 to 1977 there was about 90 feet
of westerly accretion (about 12.0 feet per year). In the
same time period there was northerly shoreline extention of
about 200 feet.

This shoreline segment is the area of influence of two
streams Spring Lake OQutlet and Watseco Creek. Overall this
.-shoreline must be considered as unstable, particularly the
central portion where Watseco Creek has meandered widely, and
there are low elevations ahd a very poorly evolved foredune.
The northern portion is the most stable segment of this area.

The area of creek influence north of Sp;ing Lake Outlet
has had up to 400 feet of accretion since construction of the
north jetty at Tillamook Bay in 1912. Net accretion
continued until 1966 but there may have been periods of
erosion. Better aerjal photo coverage is available for the
period after 1966. The most significant erosion occurred
between 19877 and 1984 when up to 150 feet of erosion occurred
to a relatively high and broad foreduné. .Sinilar instability
and even greater erosion could occur in the future.

The central portion of this shoreline segment has been
very unstable because of its low elevation and the

instability of the channel of Watseco Creek. The future of
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this area is impossible to predict. However, past trends
indicate that Watseco Creek will continue to lean;er over at
least 1500 feet of shoreline, but continued northerly
accrefion of the shoreline south of Watseco Creek may
continue to force the creek into a northerly flow to a
cbnfluence with Spring Lake Outlet. It is also possible that
sand and driftwood deposition could block the current channel
of Watseco Creek forcing the creek to establish a new channel
further to the south.

As a result of the past instability of this area and
probable future instability, it is recommended that no
.development be allowed within the mapped setback line. Even
with this level of protection some existing development could

require structural protection, particularly the development

at the south edge of this shoreline segment.
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Introduction .
@
This plan provides detailed recommendations for grading and stabilizing
the foredune at Nedonna Beach, Oregon. The foredune is presently high
enough in front of most houses (i.e. more from four feet above the 100
year flood elevation) to qualify for grading under Statewide Planning
Goal 18 (Beaches and Dunes). Grading is being done to restore ocean and
~beach views of oceanfront homes whose views have been blocked by dune
accretion. Proper placement and stabilization of the graded sand will
also repair and strengthen the foredune; improving its function as a
buffer to ocean flooding for the entire area. While the recommendations
in this report are specific to Nedonna Beach, the recommended grading and
stabjlization techniques may be applicable to other developed foredunes.
Readers should also consider the following:

- This plan is based on a careful evaluation of the sand system
for the entire Rockaway-Nedonna shoreline;

- A variety of other human activities can affect stability of the .
foredune and stabilizing vegetation. An accompanying foredune
management plan recommends controls on these activities which
need to be followed if these measures are to be effective.

- Foredunes are inherently unstable areas. The grading and
vegetative stabilization measures recommended here should
improve protection the foredune provides from ocean flooding,
but these actions cannot and do not guarantee damage from ocean
flooding will be prevented.



OBJECTIVES, AND EXPECTED RESULTS

The overall purpose of this grading plan is to allow crest grading as
part of a total program that will strengthen the foredune. This will be
done by:

- creating a uniform crest at no lower than 26'. This will
involve building up lTow spots (through a combination of filling
and or planting or fertilizing) and limited grading of crest
areas.

- widening the foredune in most areas by

(1) placing excess graded sand from the foredune crest onto the
foreslope.

(2) smoothing the foreslope and fertilizing and planting
European beachgrass in poorly vegetated areas to enhance
even accretion of sand on the foreslope.

- promoting a new foredune from approximately Western Street to

the South jetty to provide a more continuous foredune throughout
this stretch of shoreline.

Specific problems for individual areas are described in the subarea
descriptions which follow. The Specifications section describes how
corrective actions should be undertaken. These recommendations should be
followed unless the subarea recommendations indicate otherwise.

The timing of each management measure is important because of the -
potential for gréding to reactivate sand movement which would destabilize
the foredune. Generally, management measures should be done in the
following sequence: :



Year 1

Year 2:

-4-

(During the dormant season for beachgrass -- generally
between October and March)

Foredune crest grading should be done in qualified areas
(i.e., where foredune crest is more than 4 feet above the
100 year flood elevation).

_As indicated in the specifications, graded sand should be

used to fill Tow spots on adjacent lots. Portions of the
crest that are currently below the base flood elevation
should, at a minimum, be filled to the base flood

. elevation. Crests that are between the base flood

elevation and the 4 feet above base flood elevation level,
should also be filled. However, these areas may instead be
replanted with European beach grass or fertilized if there
is an adequate stand of grass.

Any sand not used in filling the crest should be pushed
forward onto the foreslope. Further alteration of the
foreslope should not occur at this time. (Grading of both
areas in the same year will result in sand inundation in
the back area.) ’

The graded area should be immediately fertilized or if the
area is poorly vegetated replanted with European beachgrass.

For the area north of Western Street, a "new" foredune
should be started by placement of sand fences. This is not
a prerequisite for grading but should be done as part of
the overall program to strengthen the foredune.

Grade hummocky foreslope areas to create a more even
foreslope to enhance sand accretion. This should only be
done where crest vegetation is adequately established (or
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recovered) to capture most windblown sand or where
temporary stabilization measures such as sand fences are
installed. Also no mowing should be done until the

foreslope vgetation has recovered from grading.

Areas with more than 50 % vegetative cover should be
fertilized.

Expected Results

Year 1:

Grading will temporarily result in more open sand in crest
areas since dune grass will be bladed off or buried by
placed sand. These areas should recover in one growing
season.

The crest will be of a more uniform height throughout.
However, the total amount of sand in the foredune should
not change since sand will simply be redistributed within
the foredune system.

Areas with sand fences will begin to accumulate sand, and
depending on wind and weather conditions should fill
entirely within the first year. The result will be a Tow
(4-5 foot) open sand ridge up to 45-50 feet wide
immediately in front of the present foredune. The sand
fence may fill at different rates and high winter storm
waves might erode a portion of the dune. (This should not
seriously affect the foredune, especially if promptly
repaired.) | :

Sand captured by the sand fences will be sand which would
otherwise have accumulated in the foredune or blown behind
the foredune or beyond the jetties. Consequently there may
be a slight reduction in the rate of sand accretion on the
existing foredune. However, sand will accrete at normal
rates once sand fences have filled.



End of
Year 2:

End of
Year 3:
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Vegetation on graded areas should be substantially
recovered or established. Overall the crest should have
more and thicker vegetative coverage than prior to

grading. Depending on the strength of winter winds the
crest may begin to receive some new sand accretion although
most new material should be trapped in sand fences or on
the foreslope (in ungraded areas).

After grading, reshaped foreslope areas will temporarily
have a reduced ability to trap windblown sand. This will
increase sand accumulation slightly on ungraded crests.
(Prompt replanting or fertilizing of European beachgrass
will reduce this effect.)

Sand fenced areas will have been planted with European

beachgrass. In its first six months the new grass will
capture only a 1ittle sand. Six to twelve months ater

planting the grass should be well established enough to
capture sand at a rate equal to other areas.

Vegetation on graded crests should be fully recovered, and
the entire crest should be well vegetated. Mowing may
temporarily reduce height of the grass, but when done
during the summer season and properly fertilized, it should
grow back thicker. Crest areas should be receiving only
small amounts of sand accretion.

Foreslopes reshaped during the previous year should have
well-established vegetation that is trapping most of the
sand accretion occurring.

Vegetation in sand fenced areas should also be well
established except in isolated pockets of erosion (which
should be in various states of repair depending on how
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recently they occurred). The "new" foredune should be
trapping most of the windblown sand. The sand fenced dune
should grow at a rate of 18 to 24" per year.

Years 5-10

Notwithstanding major flood events the foredune should
_continue to grow oceanward. If foreslope vegetation is
properly established and maintained throughout the Nedonna
area sand accretion at the crest should be very slight or
could be stopped altogether. Instead windblown sand will
be entirely trapped by the widening foreslope. The
foreslope should prograde slowly as accretion occurs.

In areas where the foredune is widened through placement of
a sand fence the existing foreslope and crest will receive
less and less windblown sand as the "new" foredune grows in
height. The result will probably be a slight trough
between the “"01d" foreslope and the "new" crest (actually
an elongated foreslope). The new foredune should continue
to grow in height and may eventually (10 years or more) be
as high as the existing crest. (It would be appropriate to
allow some sand to fill in the “trough" area through
periodic mowing after the "new" foredune is well
established.)

Some foreslope areas will likely be eroded by ocean storm
waves. It is assumed that where more than 50% of the
foreslope is eroded that the eroded slope will fill
naturally or be shaped and replanted. These areas will
recover, albeit inconsistently with adjacent areas. While
these areas are recovering hummocks may develop on adjacent
foreslope areas as a result of the eroded area's reduced
ability to capture windblown sand.
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SUBAREA ANALYSIS AND RECOMMENDATIONS

Subarea A: South Jetty Subarea

The foredune in this subarea is virtually non-existent.
Prior to rehabilitation of the jetties in 1981-82, the
shoreline receded at a northeasterly angle from in front of

_the jetty parking Tot to the jetty. There are a number of

small hummocks above the high tide 1ine but most of this
area slopes gently to an open sand area at an elevation of
10-12 feet. The absence of a well-defined foredune and
stabilizing vegetation is probably the result of wave
action and a rip current in this area prior to jetty
reconstruction. Since jetty reconstruction, the beach has
accreted substantially. Sand that is accumulating is
widening the beach oceanward and the profile of the beach
appears to be flatter. Because of the absence of
stabilizing vegetation sand is being blown across this area
both into back areas and across the jetty into the Nehalem
River.

As noted elsewhere maintenance of the jetties is critical
to the stability of the beach at this location. If the
jetties are not maintained their effect on ocean waves will
steadily lessen and the area will likely erode back to its
pre-rehabilitation configuration.

The accreted sand in this entire subarea (i.e. sand
accumulated since jetty rehabilitation) should be
considered a natural ‘'bank account’ for the shoreline south
to Tillamook Bay. Much of the current accumulation is the
result of net northerly movement of sand from E1 Nino.

This sand may be eroded away as the beach system adjusts

back to the normal zero net drift pattern. This entire
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open sand area is very unstable because it is subject to
ocean and river flooding or erosion and should not be
developed.

Absence of a foredune in this subarea means sand is being

blown over the jetty and to inland areas and lost to the

sand system. The absence of a foredune also creates a lTow
_opening for flooding into back areas.

Recommended Measures:

].

Steps should be taken to establish a new foredune in this area
to capture accreting sand and to provide improved flood
protection to back areas. The foredune shouid be extended due
north to the jetty from the existing foredune south of the jetty
parking lot. The foredune could be encouraged through plantings
of european beachgrass alone or by placement of sand fences
followed by beachgrass plantings once fences have filled.

This area does not qualify for crest grading because of its
elevation and the fact that there are no homes here. No other

grading appears to be appropriate here for the forseeable
future.

Emergency access across this area to the beach along South jetty
should be provided for. This can best be done by providing a
due east-west crossing wide enough for a single vehicle (10-12
feet). This should be Tocated close to the jetty. The existing
access across the foredune at the jetty parking lot should be
fenced off.

The undeveloped area behind the vegdetation line is subject to
ocean and riverine flooding. No development should occur in
this area unless there is a guarantee that the jetties will be
maintained for the life of the proposed development.
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Subarea B: - Jetty Parking Lot Subarea

The foredune at the jetty parking 1ot has been seriously
damaged by the vehicle traffic and foot traffic across the
dune. Vegetation have been completely destroyed and the
foredune is much lower than the areas to the South. Access
_at this location is needed for emergency vehicles to

conduct search and rescue at the south Jetty. The parking
Tot -is also the only public access north of the Manhattan
Beach Wayside with off-street parking.

Recommended Measures

1.

The foredune should be stablized to prevent sand deposition into
parking lot and to inland areas. Access for emergency vehicles
and pedestrians should be provided and designed to avoid harming
the foredune.

The foredune should be restored with a combination of sand
fences and dunegrass plantings. Fences should be placed to
widen the dune seaward to provide increased erosion protection.

Sand fences should be constructed with openings to allow
pedestrian access across the foredune while sand is accreting,
These accesses should be oriented east-west to avoid wind and
erosion.

Once vegetation is well-established on the dune the access ways
should be fenced and revegetated and permanent accessways across

-the rehabilitated foredune should be opened.

The foredune crest is much to low to allow crest grading and
there are no oceanfront homes in this subarea. Grading in this
subarea should be limited to toreslope shaping necessary to
prepare the site for beachgrass plantings.
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Vehicles should not cross the foredune at this location.
Instead they should travel due North of the end of Beach Drive
and cross the low beach or new foredune farther North closer to
the jetty. The access should be signed "for emergency vehicles
only," to limit access to emergency, salvage and similar
operations. Where emergency access across the foredune is
necessary it can occur at the pedestrian accesses described
above,

Vehicle access at this location should be limited to search and
rescue at the jetty or on the beach. Vehicle access to the
beach for other purposes should occur at the south end of the
Manhattan Beach Wayside. The access there is much better
oriented and the dune is better developed to withstand vehicle
impacts.

Subarea C: Park Street Subarea

This portion of the foredune has been developed with

homes. The foredune itself, is low (24-26 feet) and narrow
(averaging 130-170 feet in width). The foredune is poorly
to moderately vegetated. Cover in backslope areas is 100%
but crest areas are about 40-60% and some graded lots have
no cover, The foredune is narrowest and least well
vegetated on the north and gradually widens and is better
vegetated towards the south.

The condition of the foredune is a result of previous
erosion, grading and house construction. The four existing
homes north of Park Street are all located on the forward
portion of the crest. This has required grading to keep
the houses from being inundated with sand. The house
immediately north of the end of Park Street is lower than
the crest of the foredune on adjacent lands.
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A rip-current centered near Park Street caused substantial
erosion of this subarea in the winter of 1977 and 1978.
The foredune eroded back at this time. The foredune may
also have been graded to a slightly lower elevation as
rip-rap was installed. Virtually the entire shoreline was
rip-rapped at that time to prevent further erosion.
(Rip-rap was placed in an even line parallel to the shore

. 20-40 feet in front of the homes). Since rip-rapping in
1978, the foredune has begun to recover and re-establish
itself. Except in two locations where view grading has
occurred the foredune now completely covers the 1978
erosion and rip-rap.

The pattern of hummocks and sparse vegetation indicate the
area has filled naturally, without man-made assistance.
(Property owners confirm this observation.) Presently, the
foredune expands 80 feet in front of the homes (varying
from 60 feet to 90 feet).

Management Recommendations

The foredune in this area needs to be stabilized through increased
vegetative cover and strengthened in both width and height. Several
specific steps are appropriate to accomplish this.

1. Plant open sand areas and areas with less than ___ % cover with
European beachgrass per beachgrass planting instructions.
Plantings should be blended into the existing line of vegetation
or adjacent unplanted lots.

2. The foredune from Park Street North is too low to qualify for
grading of the foredune crest. Grading here should be limited
to smoothing the foreslope for planting of beachgrass.
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Three of the eight houses south of Park Street qualify for some
grading of the foredune crest. The priority locations for
placement of graded material are low spots in adjacent crest
areas first and low or narrow portions of the foreslope second.
(see grading plan map)

(a) areas with 40 - 60% vegetative cover, should be replanted
-with European beachgrass per the specifications to provide
more uniform vegetative cover.

(b) 1Tow spots (i.e. below 26'), particularly graded areas or
-~ breachs in the crest of the foredune should be stabilized
with parallel sand fences to promote even sand filling
followed by beachgrass plantings. Planting vegetation
alone is an acceptable alternative.

The new foredune to be created by sand fencing extends
throughout this area as shown on the maps.

Subarea D: Riley Street Subarea

The foredune in this subarea is very similar to the Park
Street Subarea (Subarea C) with the following differences:’

- The foreslope is noticeably wider (75-80 feet vs.
50-60 feet) and has slightly less beachgrass
cover.

- The crest has been recently graded (i.e. within
the last two years) in front of several houses in
this area. The crest is at approximately
24.5 feet or 1.5 feet below the approved grading
elevation,
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- The portion of the foreslope immediately forward
of the crest is steeper than the subarea to the
north, though both areas are characterized by
hummocky foreslopes.

Beachgrass in the graded areas is recovering well from
grading.

There is also a depression in the foredune north of the
northern house in this subarea apprently caused by vehicle
access. The depression may have been the result of use of
the site as a staging area for placement of rip-rap in 1978.

Management Recommendations

1.

3.

Setting

Crest grading is only appropriate for the southernmost house in
this subarea. Graded material from this 1ot should be used to
fill the crest on the adjacent 1ot to 26'. Alternatively, the
may be graded onto the foreslope if the adjacent area is
stabilized through beachgrass plantings and fertilization.

Foreslope grading is appropriate in this area and is needed to -
create a more even slope. Foreslope grading will provide a

better slope for planting of beachgrass to enhance sand
accretion.

A new foredune should be constructed with sand fences in this

subarea in the locations shown on the map. The new foredune
should be tapered into the existing wider foredune to the north.

Subarea E: Western Street - Sunset Street

The foredune in this subarea is wider, taller and better
vegetated than those to the north. The crest averages
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50 feet in width and height varies from 25 to 30 feet. 1In
this subarea, the foredune is progressively wider and
better vegetated to the south.

The foredune in this subarea is in better condition than
the Riley Street subarea because homes are set back
slightly further, there has been less alteration of the
foredune and no recent ocean erosion. Actually the homes
“are located on the crest of an 'older' foredune. There is
a slight trough in front of this “older" foredune and an
apparent, though poorly formed, crest and foreslope in
front of the trough. (See generalized cross section)

The 1977-78 erosion event appears to have tapered out at
the edge of this subarea; only the four houses north of
Western Street were rip-rapped at that time. Also the
Northernmost rip-rap is located 20-30 feet further west
than rip-rap on Tots to the south suggesting less erosion
occurred here. '

Much of this variation in the crest, which varies in height
from 25 to 30 feet, is the result of unevenness of a
naturally formed foredune. It is also the result of
grading of the foredune crest. (__ of the built
Tots in this subarea have been graded.) The crest of the
foredune in the middle of this subarea (between cross
sections 23 and 24) occurs about 50 feet landward of the
crest in the remainder of this area. This sinuous crest
creates an opportunity for both wind-blown sand and severe
ocean storm waves to 'overtop the foredune at this location.

The foredune west of Western Street has been not fully recovered
from breaching that appears to have occurred in 1977-78 when it
was used as an access way for placing rip-rap. While the site
has covered with sand it is not vegetated and the crest is 6 to
8 feet lower than on adjacent lots north and south.
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Public pedestrian access appears to have occurred west of the
end of Western Street. While the access point is lower than
surrounding areas, lowering may have been caused by access for
placement of rip-rap in 1978 and subsequent grading of the 1ot
immediately to the south rather than pedestrian use.
Nonetheless, the crest is bare for 25-40 feet in this area.

Management Recommendations

Low spots in the foredune should, at a minimum, be planted with
European beachgrass to encourage growth in the height of the
foredune in this area. In particular, the breach at the end of
Western Street should be planted, preferably after use of sand
fences to raise the elevation of the crest at that location.

Many of the lots in this area presently qualifies for some crest
grading. The amount of sand to be graded will not be adequate
to fi1l low spots up to the recommended crest elevation (26').
Consequently, Tower crest lots that do not receive graded sand
should encourage crest growth by applicaton of fertilizer and

planting bare areas with european beachgrass.
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Subarea F: Lark St. - Beach St. Subarea

This stretch of the foredune is consistently higher, wider
and better vegetated than the areas to the south. All of
the homes in this area are located 25-100 feet landward of
the crest. Most are located on an older foredune just west
of Beach Drive. These are generally the older oceanfront
_homes in this subarea, and were apparently built before the
present foredune accreted to its current height.

The backslope in this subarea is well vegetated. There is
a complete cover of european beachgrass, with a mix of
secondary vegetation including some small shorepine. There
are alos several noticeable depressions in the foreslope.

The crest in this area is wide (100-125'), well -
vegetated, with an even low-relief characteruized by flat
areas and numerous low hummocks. The crest on many of the
lots has been graded or mowed but the entire area appears
to be at or above the recommended crest elevation and the
vegetation is in very good condition.

The foreslope, 1ike that immediately to the North, is 50-75 feet
wide, with a gentle slope punctuated by a series of small
hummocks (1 to 2' in height). Vegetation cover varies from
25-50% with the southernmost area being better vegetated than
the area to the North.

Management Recommendations:

1.

Crest grading in this area may involve substantial movements of
sand since the crest is two to five feet above the allowed
grading elevation. Also, there are few low spots in the crest
that need additional material. Consequently most of the graded
material should be pushed toward the foreslope further widening
the crest.



Specifications

Sand Fencing

Type of Fence:

Posts:
Wire:

-Placement:

Timing:

Dunegrass
Plantings
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Four foot high, wooden lath snow fencing or plastic
fencing (such as Mirafi). (Green or tan is preferred
color for plastic fencing.)

Six foot heavy-duty steel posts.

14 Gauge galvanized steel wire.

Fencing should be Tocated as shown on the plan maps
for placement.

Fencing should be placed in two parallel rows 30-35
feet apart. Posts should be driven two feet into the
ground at 10 foot intervals. Fencing should be firmly
attached to each post at the top, middle and bottom.
The fences shouldbe anchored with guy wires at 50 foot
intervals. End posts should be anchored in three
directions at 20 foot intervals. Cover the base of
the fence with a mat of rye-grass straw (not wheat
straw) 18" wide and 2" deep and cover the straw with
sand.

Fencing should be placed from November 15 to January 1.

Once the sand fences have filled or substantially
filled grass should be planted according to
specifications for dunegrass plantingfollowing surface
grading to provide an even surface for planting..

This should generally be done between January 15 and
March 15,
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- The foreslope (i.e. in front of the seaward sand
fence) to a width of approximately 35 feet should
be planted at eighteen inch centers.

- The crest (between the parallel sand fences)
should be planted at 18 inch centers.

- The back portion from the shoreward sand fence
approximately 24 feet should be planted on
18 inch centers.

Other: 1. Fences must be repaired if damaged by erosion or
vandalism.

2, Informational signs should be placed at public
access points to explain the purpose of sand
fencing projects to encourage public cooperation.

Accessways through sand-fences

Pedestrian or vehicle access through sand fenced areas should be provided

according to the following specifications in locations identified on the
grading plan map.

- The parallel rows of sand fencing should be
cross-fenced at the access to keep pedestrians and
vehicles in the accessway and to capture sand.

- Pedestrian accesses should be four to five feet wide.

- Vehicle accesses should be 10-12 feet wide

- A third sand fence should be placed 10-12 feet seaward
of and parallel to the main sand fences in front of

the access opening. The fence should overlap the
opening by at least five feet on each end.
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Accesses must be oriented directly east-west.

Public access ways should be signed both on the beach
and landward to encourage use and discourage crossing
the sand fence.

Once dune vegetation is well established on the
_stabilized dune the access way should be fenced and
stabilized and a new access established through a
vegetated portion of the dune.

European beaqhgrass should be used and all other
recommendations for planting should be followed.
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Specifications for Planting European Beachgr'ass'|

Planting stock:

Digging, )
Stripping and
Trimming:

Storage:

Transportation
and
Handling:

The stock to be planted is European Beachgrass
(Ammophilia Arenaria). The source and quality of the

planting stock should be approved by the Contracting
Officer or the authorized representative.

. The plants should be thoroughly cleaned by shaking

sand and silt from the roots. Dead stalks and trash
should be removed from the culms by stripping. The
underground stems should be broken back so that one or
two nodes remain. The grass culms should be sorted
and tied into bundles weighing approximately 10
pounds; tops should be cut back so that the overall
length of the planting stock measures about 20 inches.

The planting stock should be planted within eight
hours of removal from the nursery areas or heeling-in
beds. The heeling-beds should be a well-drained damp
trench with the roots (nodes) covered to a depth of at
least eight inches. Stock should not be held in
heeling-in-beds for a period exceeding two weeks. The
supply of stock at the planting site must be kept in a
cool shady place or otherwise protected against damage
from excessive drying. Cold storage at 34-38 degrees
farenheit for periods of up to 2 months is also
acceptable.

The planting stock should be handled and transported
by any method that does not damage the planting stock
or area.
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Planting: 1. The grass is planted in hills with an average of
three Tive culms per hill but no less than two in
up to 10% of the hills.)

2. The spacing between hills should average 12
inches on the foreslope and 18 inches on the
crest.

3. The grass should be planted to a depth of 12
inches, with sand or silt for cover compacted to
exclude air from the roots (nodes). The top of
the plant should be upright and extend
approximatliey eight inches above the ground.

4. No planting should be done on any area until the
moisture is within three inches of the ground
surface., Nor should any planting be done when
the temperature exceeds 60 degress F. or when
freezing conditions prevail. |

5. A1l areas planted should be fertilized with
coarsé particle ammonium sulfate commercial
fertilizer, applied at a rate of forty-two pounds
of available nitrogen per acre (one pound per
1000 square feet). Fertilizer should be applied
when the wind is calm and the rain is steady;
irrigation may be substituted for rain. The
fertilizer should be applied at the time directed
by the Contracting Officer of the authorized
representative.

Inspection: 1. Inspections should be made by the Contracting
Officer or his authorized representative. A
representative cross section of not less than 5%
of the planted areas should be inspected to
ensure compliance with the contract requirements.
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2. Nonconformance with any specifications classifies
a plant hill as unsatisfactorily planted. A
tolerance of 5% or five unsatisfactory plant
hills per 100 is satisfactory. However, any
amount over 5% should be applied as an equal
percentage reduction of the acreage planted
(payments being made on the basis of net
acreage). When the deficiencies are 10% or over,
the contractor should be expected to take steps
to correct them.

1 Specifications are also applicable to American beachgrass (Ammophila

breviligulata) and Sea Lyme-grass (Elymus mollis).

Adapted from Ternyik, 1979

Secondary Stabilization

Plantings of secondary stabilizing vegetation are appropriate in

‘well-vegetated backslope and back areas but not in the crest or foreslope.

The following plants are appropriate:

Salal (Gaultheria shallon)

Evergreen Huckleberry (Vaccinium ovatum)
Shore Pine (Pinus contorta)

Purple Beach Pea (Lathyrus japonicus)
Seashore Lupine (Lupinus littoralis)

Tree Lupine (Lupinus arboreas) -

Secondary stabilization should be done in conformance with the
recommendations provided in Table 2.
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Secondary stabilization should only be done when initial stabilizing
vegetation (i.e. European beachgrass) is well-established.

Method:

Secondary plantings should occur directly in existing stands of
beachgrass. Beachgrass should not be destroyed or removed prior
to planting, so that it can continue to stabilize the area as
secondary plants are establishing themselves. Succession should
occur without destruction since beachgrass tends to thin out and
die where it is cut off from sand accretion.

-
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Crest Grading
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Limited grading of sand from crest areas above the 26 foot elevation is
allowed by this plan. These specifications should be followed carefully
to minimize damage to dune vegetation and stability of the foredune. 1If

done - improperly grading can destroy stabilizing vegetation, cause
unwanted sand accretion on adjacent lots and homes and substantially

increase potential for ocean flood damage.

Timing:

Preconditions:

Equipment:

Method:

Grading should only be done between November 1 and
March 15. Windblown movement of sand at this time of
the year is minimal.

The crest area to be graded must be more than 4 feet
above the 100 year flood elevation; in most of the

~ Nedonna area this is the 26 foot elevation (MSL).

A bulldozer with size depending upon the extent of the
area to be graded.

The area to be graded should be staked by an engineer
in advance of grading so that the operator knows the

limits on the area and the depth of grading to occur.
Depth of cut should not exceed 4 feet.

The management authority should be notified so that a
representative can view the staked area, the grading
operation and the completed grading.

The bulldozer should be access through the jetty
parking Tot and travel along the beach. The bulldozer
should avoid transiting across the foreslope. Low
spots in the crest on the 1ot or adjacent lots (i.e.
below the 26 foot elevation) are the priority location
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for graded material. The management authority should
identify spots on adjacent lots to be filled in its
issuance of a grading permit. The cat operator's
first passes should push sand to fill these low spots
to the 26 foot elevation. (This will result in a
crest 50-75' wide at a uniform 26' height, except in
Subarea E where the crest is 100-125' wide.)

Where the adjacent lots are at the minimum elevation
crest grading can be done in two ways:

(1) A series of short passes pushing sand directly
oceanward from the crest to the foreslope.

(2) One or several passes along the crest of the
foredune with the blade angled so that sand is
deposited on the foreslope.

In either case sand should simply be pushed onto the
foreslope. Where a substanital amount of sand is
placed on the foreslope it should be smoothed out to
create an even slope. If only a small amount of sand
is graded forward the bulldozer should not attempt to
smooth the sand forward on the foreslope. -

Tapering: If the crest of adjacent ungraded lots is 4 feet
higher than graded lots the grading should taper the
crest into these areas rather than leave a right angle
cut at the Tot line.

Minimum Area: Grading should be done over several lots at a time to
achieve a uniform crest height throughout. However
grading may be done on a lot-by-lot basis provided all
other specifications are met.



Fertilizing:

Planting
Beachgrass:

Inspection:

Foreslope Shaping
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Areas graded less than 3 feet should be promptly
fertilized per the fertilization recommendations for
Beachgrass plantings. Fertilizer should be applied to

‘graded sand placed on the crest and foreslope as well.

Areas graded more than 3 feet in height should be
replanted with European beachgrass at 18" spacing.
Any graded crest area with less than 30% vegetative
cover should also be replanted with European
beachgrass.

The Management Authority should inspect the site
before and after grading to confirm that grading and
other measures have been done in compliance with
specifications here.

Permits for grading should be conditioned to require
reestablishment of vegetation on all areas affected by
grading or filling. The Management Authority should
inspect the graded area at 1, 3, 6, 9 and 12 months
after grading and recommend remedial measures at those
times. Failure to comply should provide for
Management Authority authorization to reestablish
vegetation at the permittee's expense.

Foreslope shaping is appropriate in very limited situations to establish
an even slope for maximum accretion of sand and foredune slope growth
shaping should only be done when the present fdres1ope is so uneven and
hummocky that it significantly impedes growth of the foredune.

Equipment:

Lightest possible bulldozers should be used since less
sand will be moved than for crest grading.



Slope:

Distribution:

Minimum Area:

Tapering:

Method: -

Fertilization:

Plantings:
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Grading should attempt to establish an even slope at
an angle between to degree slope (between
1 to 3 and 1 to 4) depending on the amount of sand
available.

Unless sand is placed as a result of approved grading
elsewhere shaping should only re-distribute sand

.. presently on the foreslope. Only sand from the

foreslope should be moved. Grading.of sand from the
crest or the beach onto the foreslope is regulated
separately as grading or beach bulidozing and may be
appropriate to provide sand for grading.if there is a
surplus of sand in these areas.

Shaping should occur over several lots at a time as
shown on the grading plan map.

Shaped areas should be tapered into adjacent unshaped
areas to avoid creating wind erosion or accretion
problems.

Shaping should move as 1ittle sand as is possible to
establish an even slope (i.e. top off hummocks). The
operator should make as few passes as possible and

. should avoid damaging vegetation on the crest of the

foredune.

Vegetated areas that are not seriously damaged or

buried more than 3 feet of sand should be immediately
fertilized.

Unvegetated areas and areas covered by more than 3
feet of sand should be immediately replanted with
European Beachgrass according to planting
specifications.

» iy,

e
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SEZONDARY STABILIZATION

Recommended Native Plants for Dune Stablization

Species cC ]S BR B&B | Seed| 1-0| 2-0| Size CA|FC | SP Season
European Beachgrass X X X 20" b 18"x18" | 11/16 - 3/15
American Beachgrass X X X 20" X 18"x18" | 11/15 - 4/15
Sea Lyme grass X X X 20" X 18"x18" { 11/15 - 2/15
Seashore Bluegrass ) X X 15 1b. X cc 90or4-6
Seashore Lupine X X 7 1b. X cc 9ord4-6
Purple Beach Pea X X 15 1b. X cc 4 -6
Tree Lupine X X 30 1b, X ‘cC 4 -6
Salal . X X X 1 gal. X 3'x3' |12 -2
Evergreen Huckleberry X X . X 1 gal. X 3'x3' |12 -2
Scatch Broom X X X 14 " X 8'x8' |12 -3
Shore Pine X X X X 12"-20" | X 8'x8' [ 12 -2

C . - Colonizer-initial stabilizer Adapted from: Dune Stabilization Methods and Criteria,

) - Secondary-permanent S

BR - bare root stock )
B&4B - balled and burlapped

1-0 - one year old

-2-0 - two year old

Size - height or pounds per acre

A-1 - foredune or frontal areas

A-2 - deflation plain or wet interdune

A-3 - open sand areas :

A-4 - older stabilized dunes .

CA - commercially available

FC - field collection

LY 4 - spacing inches, feet, cc-complete oo<mx

Season - planting dates onwdszav

Wilbur Ternyik,

1979




a4

o N oao M
“VIM 3t howoad 3 _iniasyrdy so GV3dY TRVINY WAU

VM =TI NN : .- .
gy R O SN - © Ies o +ﬂ\i -
WNOLI0S #0 FIPE Qeyy  hsvmwf
\ - T ' npgsi o st

KR wiad

ermm WNNSaIN . LQZZ,\CbZ\T{B«\yuOd ||I~&<MD -

dyt Nyad oz.o..-u INDAIFOS |
_
!

e ) Dot eaazy % T—— <
—y - becig s.ﬁ Ay L " .M POt
Tl\{i\‘\\ﬁ) | , - -
' _ 3 Yoy &_il.\_uli rL e «lllufil.qfl!.t —— t
e - ey . , U e (h- o el - gt = e, an“t..,/n

g i T g .
b \.:. | mi-f ﬁ.i&i:@@@ g

Er.n ) N-w o

x

a3 15787 Wi ) | ] .
(3 o Yigann Wod TR LRAINES - _ !

\MMWEN&&EDM»:]JAZ . Jﬁﬁ . Jﬂ ngél_f.

’ . . . , o L md = - .
- 3 . . 0%
/\\ ’ ) . ' ' P <m~cmsm M
. N o
. .3,:.; ..ir_v
. - _ rs 45 M¥Yd—i
/ yaevdns  us Wovag/ s ABY! ————— Saﬁaw 35 13wms/ s eimsan ﬁ,:ma 28 MW ._u\|\||| \ELL

ey s

~Vasg Ay




MANAGEMENT PLAN ;

_



ROCKAWAY /NEDONNA BEACH

BEACH AND DUNE MANAGEMENT PLAN

FOURTH DRAFT
15 FEBRUARY 1986



FOREDUNE ALTERATIONS

IMPACTS AND MANAGEMENT RECOMMENDATIONS

Introduction . . . . . . . . . . 5
Importance of the Foredune . . . . . . . 9
Applicability to Other Areas . . . . . . 12

Shoreline Stabilization 15

Jetties. . . . . . . .. .. 15

Shorefront Protective Structures . . . . 16

Beach/Dune Alteration 23

Foredune Grading . . . . . . . ., 24

Foredune Breaching . . . . . . . . 3

Beach Nourishment . . . . . . . . 32

Beach Bulldozing . . . v e e . 34

Sand Mining/Removal. . . . . . . . 36

Residential Development e e v e e e 37

Setback Line . . . . . . . . . 40

Minor Structures . . . . . . . . 42



Vegetation Management

P]anting turopean Beachgrass
Mowing Beachgrass
Application of'Herbicides
Non-Stabilizing Vegetation .

Firebreaks . . .

Beach Access

Public Access . . . .

Vehicle Access .

Private Access .

Other Dune Alterations

Motor Vehicle Operation

Fires . . . . .

Creek Outlets/Embayments

Log Clearing
Stream Clearing ..

Embayment Stabilization

a4
a5
a6
47

48

50
51

52

54

55

56
58

59

43

50

54

56



Appendices
A. Definitions
B. State Laws and Administrative Rules
- Statewide Planning Goal 18 (Land Conservation and Development)
- Ocean Shore Rules (Parks Division)
- Removal-Fill Rules (Division of State Lands)
C. Revetment/Rip-Rap Specifications

D. References



Introduction

In order to set the stage for this plan the nature of hazardous
conditions at Rockaway and Nedonna Beach must be recognized. Similarly
it must be understood that without a sound foredune management plan the
risk of severe damage from ocean storms is greatly increased.

Man, since t{ﬁe bégan, has had a love affair with the sea and its
beauty. However, as in other situations, love can obscure good sense
about inherently dangerous situations. This is very apparent with most
of the beach front homes and commercial buildings in the Nedonna Beach/
Rockaway area. With few exceptions, all structures were built on or near
what is now classified as an unstable foredune. (These areas are subject
to wave overtopping, ocean flooding, sand erosion and deposition.) One
only needs consider historical erosion events to realize the gravity of
the problem.

In Tillamook County, logs were washed a block behind the oceanfront
road at Manzanita. Nehalem faced its worst flooding since 1933 with
nearly every business building in the main block being flooded.
Waves carried logs over the sand dune and blocked the parking lot at
the north end of Nedonna Beach, and damaged homes at Manhattan
Beach. At Rockaway, the surge sent logs over the railroad tracks and
onto U.S. Highway 101 damaging several houses, plugging the creek
outlet and causing local flooding, Logs damaged houses at Twin Rocks
and were carried accross the railroad tracks to the highway there.
At Barview in Garibaldi, logs washed into Highway 101. Flooding
occurred near the Miami River and some Highway flooding occurred near
Tillamook. Logs were washed nearly two blocks back from the beach at
Cape Meares, and logs damaged homes, seawalls, and riprap at
Netarts. Picnic tables were washed away at the county park at
Sandlake, and logs were strewn across the highway at Tierra Del Mar.
Although many houses and buildings in Pacific City and Woods were
surrounded by water, no damage was reported. At Camp Winema, logs

- were washed high above the beach, but no damage was done to the
buildings; and at Neskowin, logs damaged beachfront houses.



Historically, one of the greatest ocean floodings in Tillamook and
Clatsop Counties occurred on January 3, 1939, when high tides and
windswept waters caused extensive damage over much of coastal
Oregon. The sandspits at Bayocean and Neskowin Ridge were breached
in several places and surf-swept logs damaged dozens of beachfront
houses at Twin Rocks, Manhattan Beach, Tierra del Mar ahd other
communities. South of Barview, 300 feet of Southern Pacific Railway
track was carried inland over Highway 101, Waves splashed completely
over Twin Rocks, one-half mile offshore from the community of Cape
Meares. In calm weather, Twin Rocks and Pyramid Rock stand 80 and
100 feet, respectively, above mean sea level." (Environmental
Geology of the Coastal Region of Tillamook and Clatsop Counties,
Oregon, 1972, page 103).

In addition, several serious localized erosion events have taken place at
different times, usually related to influence at creek outlet embayments
or rip-current erosion points, In recent years, deterioration of the
Nehalem South Jetty coupled with a rip-current caused severe erosion on
the north end of Nedonna Beach in 1978.

Continuous patterns of erosion cycles described in the technical report
and shown on Technical report maps clearly indicate continual wave
erosion problems. In addition, the major storm erosion events of 1967
and 1939 indicate probability of future storm-induced erosion, flooding,
and sand deposition damage in the future.

Given this set of facts, it is imperative that appropriate measures be
taken as soon as possible to strengthen recognized natural storm wave
defense systems. In numerous other parts of the world, there is a clear
recognition of the protective nature of the foredune areas as a buffer
zone against attack by sea. The U.S. Army Corps of Engineers reports:

"While the sloping beach and beach berm are the outer line of defense
to absorb most of the wave energy, dunes are the last zone of defense

.
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) in absorbing the energy of storm waves that overtop the berm.

. Although dunes erode during severe storms, they are often substantial
enough to afford complete protection to the land behind them. Even
when breached by waves of a severe storm, dunes may gradually rebuild
naturally to provide protection during future storms. Continuing
encroachment on the sea with manmade development has often taken
place without proper regard for the protection provided by dunes.
Large dun€>areas have been leveled to make way for real estate
developments, or have been lowered to permit easy access to the
beach. Where there is inadequate dune or similar protection against
storm waves, the storm waters may wash over low lying land, moving or
destroying everything in their path.

“Gently sloping shores, whether beaches or wetlands, are natural
defenses against erosion. The slopes of the foredune form a first
Tine of defense, dissipating the energy of breaking waves. The berm
prevents normal high water from reaching the backshore. Dunes and

‘ their vegetation offer protection against storm-driven high water and
also provide a reservoir of sand for rebuilding the beach. Wise
management of shore areas should include protection of these natural
defenses where they exist.

"Although erosion is essentially caused by natural shoreline
processes, its rate and severity can be intensified by human
activity. The shoreline and the water are highly valued for
recreational activities, but heavy use and development may accelerate
erosion. Those who build 'permanent' homes and recreation facilities
often ignore the fact that the shoreline is being constantly built up
and worn away again. They may also fail to take into account the
periodic and unpredictable affects of storms." (Shore Protection
Manual I, U.S. Army Corps of Engineers, 1975.)

In Europe, where some dune areas have been intensively managed for years,
foredunes referred to as barrier dunes are given prime consideration

. because of their protective nature.



"On sandy coasts, the ridges of sand dunes are often the natural
protective structures against flooding the low-lying land, the
villages or towns during storm tides. The strength‘and resistance of
these barrier dunes, which are found just landward of the beach, is
to be estimated in consideration of the extent and the height of the
dunes as well as of the width, the height and the stability of the
beach. As in many cases on the beach in consequence of altering sea
and wave conditions and different 1ittoral drift, the supposition for
erosion or aggradation varies, dunes and beaches have to be observed
constantly. The beginning of a considerable erosion of the dunes has
to be seen in connection with the development of the beach. A
systematical research of the reasons and the further development has
to be done. The research has to include the total
dune-beach-profile." (Erchinger, Heie. Protection of Sandy Coasts in
1974. Dependence of the Dune-Beach-Type)

In the section of West Germany referred to above, annual erosion of
foredune foreslopes is repaired each season. This same abstract by
Erchinger speaks to repair of eroded foreslope in the Netherlands on the
Isle of Tuxel by use of bulidozers, then replanting. Only on the West
Coast of the United States do-plans ignore or discourage foredune
modification or restoration. However, on the East Coast and in Europe,
total management plans are deve]oped; rigid ordinances and rules protect.
the natural and enhanced protective nature of the foredunes.

Through grading the foredune for ocean viewing caused this tudy to take
place, the ultimate more valuable result will be strengthening the
protective nature of the foredune by informed management.

The beach and foredune are critical to protecting backshore areas from
ocean flooding. Even so, foredunes are fragile landforms, easily damaged
or destroyed by human use or development. Extensive residential
development along the Rockaway Beach/Nedonna Beach shoreline and
associated activities and uses there have altered the shape and size of
the foredune. The result is that the foredune's flood protection ability
has been reduced.

7



This report assesses the effects of most of the uses and activities which
either have or could affect the stability of the foredune at Rockaway
Beach and Nedonna Beach. The report recommends limits on how, when and
where these activities should be conducted to minimize possible harm to
the foredune.

The report's recommendations will need to be carried out by local
governments,istate agencies and property owners. Tillamook County and
the City of Rockaway Beach play a major role through their review of
permits for building and development. The State Parks Division and the
Division of State Lands should implement relevant recommendations through
their permits for beachfront development and alterations. Finally,
property owners have a critical role to play since many recommendations
deal with the day-to-day use of the foredune, such as beach access and
maintenance of beachgrass.

If this report's recommendations are carried out, then the foredune
should be strengthed and the potential for flood damage reduced. ' This
will be done by improving the ability of natural processes to build and
maintain the foredune. However, it must be stressed that these measures
will not guarantee freedom from ocean flooding or erosion. Foredunes are
inherently unstable areas and the dynamics of ocean flooding and erosion
in foredunes are simply too unpredictable to guarantee that ocean
flooding or damage will not occur. The recommended measures will simply
do what is possible to enhance the natural protection provided by the
foredune. The potential for catastrophic flooding and damage should be
an understood risk of owning oceanfront property.

Importance Of The Foredune

Maintenance and enhancement of the foredune and natural beach-dune
processes is critical because of the protection this system provides
against ocean flooding. If the foredune is damaged or the natural system
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disrupted,'the potential for ocean flood and erosion damage to oceanfront .
development is increased. The beach and foredune respond to ocean
flooding in a predictable way:

"As the dune is attacked by storm waves, eroded
material is carried out and deposited offshore, where
it alters the underwater configuration of the beach.
Accumhﬁatfng sand decreases the offshore beach slope
(makes it more nearly horizontal), thereby presenting a
broader bottom surface to storm wave action. This
surface absorbs or dissipates through friction an
increasingly large amount of destructive wave energy
that would otherwise be focused on the shoreline behind
the barrier.

The capacity of the dune for absorbing and moderating
wave energy is not dependent on any ability to
completely prevent breaching or flooding. Even in the .
process of being inundated and destroyed, as many are
by hurricanes, the dune moderates back beach storm
damage. The effect is-less pronounced for low dunes,

" but nevertheless persists. Since storm resistance
increases with dune height, however, all human uses of
the barrier that devegetate, erode, or lower the dune
expose the shoreline behind the barrier to increased
storm damage." (Clark, 1977, 267).

bulk - the more sand in a foredune the more wave energy will
be required to penetrate the dune.

height - A higher dune can withstand overtopping or breaching
that would flood back areas.

=)
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shape - A smooth low sloping foreslope will direct waves up
the dune dissipating some of the wave energy. If the
foreslope is steep or vertical, more erosion will
occur.

vegetation- A well vegetated foredune will hold together better in

_ the face of attacking waves. Unvegetated sand will
break up more quickly by waves.

location - A foredune fronted by a wide beach will receive less
wave attack compared to a foredune or a narrow beach.

Managing and enhancing the foredune to provide flood protection is not a
new technique. In Europe, foredunes, or barrier dunes, have been managed
for years to provide flood protection for inland area.

“The Dutch rely on the natural sand dunes as their
primary (or outer) defense against the sea, and on
dikes, which are actually substitute dunes, for their
secondary or inner defense ring. The manner of
construction and maintenance of these defenses is such
as to ensure their natural state, which is
sufficiently flexible and resilient to.absorb all but
the severest forces of wind and waves.

The key to Dutch success in maintaining their coastal
protection 1ies in the management of their dune and
dike system. Although intensive recreational usage is
permitted on the beach, absolutely no passage,
breaching, or building on the dunes is permitted.
Limited recreation and building are permitted in the
trough between the primary and the secondary dune (or
dike). The backdune area is recognized as the most
suitable for development. This strategy of
encouraging the coastline to persist in its natural
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state serves to maintain the optimum protection
‘afforded by nature." (Joseph M. Colonell, in Clark,
1977, p. 571)

Similarly in West Germany the foredune has been managed to provide flood
protection., In both cases much more information about the dune and
nearshore bar is available. For example, foredunes in some areas have
been'managedv?or'over three hundred years while in other areas the

offshore bars have been monitored and structurally diverted to enhance
beach stability. ’

- APPLICABILITY TO OTHER AREAS

While this study has focused on the Nedonna Beach/Rockaway Beach
shoreline many of the managment recommendations can be applied to other
developed foredunes on the Oregon Coast. (These recommendations should
be Timited to foredunes where extensive development has already
occurred. Through Statewide Planning Goal 18 Oregon has prohibited
building on undeveloped foredunes because of the inherent instability of
these areas and the potential-for ocean flooding. This prohibition is
appropriate and should continue.)

Overall, management of foredune alterations should he viewed as necessary
in developed foredunes. Whether well advised or not foredunes have been
developed for long-term residential use. In turn the state, through its
coastal planning requirements has allowed building on developed foredunes
to continue. The management philosophy in these areas now should be to
provide as much protection as is possible without interfering with
natural processes or harming adjacent areas. The management
recommendations provided here implement this philosophy: Activities
which would harm the foredune or interfere with natural accretion or
erosion of sand will be controlled; steps to strengthen the foredune's
ability to capture and stabilize sand and withstand flooding will be
encouraged.
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The same philosophy and recommendations are generally applicable to other
developed foredune areas. However, there are clearly some limitations to
’abplying these recommendations to other developed foredune areas. Before
applying these recommendations in other areas local governments and

relevant state agencies should consider and evaluate the following
factors:

The Rockaway-Nedonna Beach shoreline is extensively
developed and does not appear to be subject to long-term
erosion at this time. If the shoreline was receding and
were less developed, prohibition of further development and
relocation of homes would be an appropriate alternative.

While there are many steps individual property owners can
take to strengthen the dune any major alterations such as
grading must be conducted as part of an areawide plan,
supported by appropriate technical analysis. Major
alterations for arbitrarily small streches of shoreline can
easily ignore nearby features which could undermine the
foredune (such as a major breach) and are inappropriate.

The measures recommended in this report, while appropriate
to most developed foredune areas, are based on the
particular circumstances in Rockaway and Nedonna Beach.
Peculiarities of other areas should be considered through
professional review prior to applying these
recommendations. For example, erosion at the Alsea and
Necanicum River Spits over the last year demonstrates the
special hazard of development on foredunes near
unstabilized river mouths.

Crest grading is appropriate only where foredunes are well
established:
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where the foredune is developed and the shoreline
demonstrates long-term stability with no known

reduction in shoreline sand supply.

where the foredune is well vegetated

where, per Goal 18, the foredune is mostly more
~than 4 feet above the 100-year flood level
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SHORELINE STABILIZATION

The major effect of human development along the ocean shore is to attempt
to establish and maintain the shoreline at a particu\ér location. A
variety of structures have been constructed to promote accretion and
prevent erosion so as to maintain a particular shoreline. Two types of
structures have been critical to protecting the shoreline in the study
area -- jetties at Nehalem and Tillamook Béys and, to a much lesser
extent, rip-rap or revetments in front of several oceanfront homes,
buildings and roads. This section assesses the impacts of these
"improvements."

Jetties

The Nehalem Bay jetties on the North and, to a lesser extent, the
Tillamook Bay jetties on the South have had a profound effect on the
shoreline in the study area. Jetties are placed to stabilize a river
mouth at a particular location as it enters the ocean. Without jetties,
river mouths tend to migrate in response to littoral movement of sand and
sandbars-along shore. )
The rehabilitated Nehalem Bay jetties have in concert with the 1982-83

E1 Nino resulted in substantial accretion at the south jetty. (There wés
about 150 feet of accretion to the beach from 1978 to 1984). The
original jetties experienced serious degradation within twenty years of
their construction. (Corps of Engineers, Jetty EIS, 1980 p. 1-1). The
Corps expects the rehabilitated jetties to be effective for at least 50
years since they are better constructed with harder rock and a more
substantial core. Nonetheless, the condition of the jetties should be
monitered.

Maintenance of the jetties is permitted under the Statewide'Plannfng
Goals, the County's Comprehensive Plan, and the State Removal-Fill Law.
It should be noted that future maintenance of the jetties is not
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guaranteed. The recent rehabilitation was done as a result of special
congressional appropriation. Changes in federal policy on funding
navigation improvements, will probably require local cost-sharing which
may make future maintenance of the jetty an expensive if not uneconomical
proposition.

Management Recommendations:

1. The Nehalem Bay jetties, and the South Jetty in particular, should be
maintained in order to keep the shoreline at Nedonna Beach at or near
its present location.

2. The Corps of Engineers and the Port of Nehalem should periodically
monitor the condition of the jetties. Additional research is needed
to assess changes in the adjacent shoreline, and nearshore sand bars
and to evaluate the effect of the jetties in blocking littoral sand
movement.

3. The undeveloped shoreland area behind the jetties is dependent on the
continued maintenance of the jetties and should not be developed
unless a guarantee is provided that the jetties will be maintained
for the 1ife of the development.

Shorefront Protection Structures

Shoreline erosion is a recurring problem in the study area.

Rip-currents, E1 Nino events, and severe ocean storms have caused erosion
which has threatened oceanfront homes. In addition, experience in other
areas and the projected 100-year storm suggest that the shoreline
throughout the study area will be subject to erosion. The most 1ikely
erosion events will be periodic episodes of erosion which affect short
stretches (200' to 1000') of shoreline (Komar). Such erosion is likely
to occur at rip-current embayments during winter storms. However, major
erosion is still possiblé throughout the study area as part of a major
prolonged ocean storm event. (Such as the January 1939 storm which had a
recurrence interval of 75 years.)
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While the beach and foredune provide some protection their grade and mass
may not be completely sufficient to protect existing development from
damage. Where the natural system is inadequate some form of structural
protection will be needed to protect exsisting development.
Unfortunately, the need for protective structures for particular areas
will only be apparent when development is threatened by an ongoing or
imminent erosion episode. For example, much of north Nedonna Beach was
rip-rapped in 1978 when a series of storms eroded the shoreline there
that coincided with a beach narrowed by rip currents.

Structural shoreline stabilization can include a variety of constructed
improvements or alterations intended to fix the shoreline at a particular
location (i.e, to prevent further landward movement of the beach).
Stabilization is usually done to protect existing homes from on-going or
imminent ocean wave erosion. Nationally, a wide variety of devices
placed on the shoreline, on the beach or in the nearshore ocean are used
to stabilize the shore. The most common means of stabilization on the
Oregon Coast are revetments made of large stone (aka rip-rap). The State
has adopted several laws and rules which 1imit the construction of
shoreline stabilization structures and devices because of the adverse
effects that they can have on. the beach and neighboring properties.

Effects of Shoreline Stabilization Structures

This discussion only addresses structures constructed at or landward of
the shoreline since these are the only types commonly used or allowed in
Oregon. Structures located on the beach or in the water, such as groins
and breakwaters, are generally considered inappropriate for this
shoreline and inconsistent with the management of objective of preserving
the natural shoreline processes as much as possible.

The purpose of most stabilization structures is to prevent ocean wave
erosion of the shoreline. Properly located and constructed structures
have this effect. They can also have several other important effects on
the beach and the sand éupp1y system. Structures placed on the shoreline
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include seawalls, or bulkheads, as well as revetments. Bulkheads and
seawalls have some common effects on beach sand supply. The most
immediate of these is that the foredune behind the wall is cut off as a
source of sand to the beach. If a large stretch of shoreline is armored
the effect is to reduce the supply of sand available to the beach and for
accretion to nearby areas.

The ocean wavéEehérgy that would be absorbed through dune erosion is
instead partly absorbed and partly reflected off of the shoreline
structure. Reflected wave energy increases beach erosion.
Unfortunately, seawalls (including bulkheads and revetments) commonly
accelerate the loss of sand as the wall deflects wave forces downward
into the beach deposit. This causes the sand to erode away seaward of
the footing and the beach to dimish or dissappear. Often the seawall is
undermined and collapses. (Clark, 1977, p. 323). Over-time these two
effects--cutting off sand supply and reflecting wave energy to the
beach--can cause dramatic erosion of the beach.

The extent of beach loss over time is difficult to pbedict. Experience
at other shorelines around the country and the world suggest, such
structures are an important factor in loss of beaches. In many areas
much more expensive solutions, such as ongoing beach nourishment, have
been required to offset the effects of erosion.

The effect of particular types of structures varies. Vertical seawalls
and bulkheads reflect most of the wave energy back onto fhe beach
perpendicular to the structure. Properly sloped riprap revetments also
deflect some wave energy upward rather than back onto the beach.

Structural solutions should only be employed when it is clear that
natural processes will not provide adequate protection, and that
alterations should be the minimum necessary to correct the problem.

"...extensive areas of the coast are already occupied and
must somehow be maintained safely until setbacks and
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other protective land-use plans can be implemented. Yet
even these systems should be allowed to remain as close
to their natural dynamic states as possible." (Clark,
1977, 323)

"The natural forces at work are immense, and the power of
man to hold the beach at the higher than natural angle of
repose to brotect property is limited. Structural
solutions are often ineffective and usually only
temporary.

There are two possible solutions that should be
considered together., First, permanent development should
be placed well inland of the active part of the shore,
including receding shores that would be expected to
become active in the future. Second, positive action
should be taken both to prevent the removal of sand from
any storage element and to prevent blocking the free
transport of sand from any one storage element into the
active part of the system." (Clark, 1977, 322).

Oregon has adopted three major sets of laws and rules controlling or

prohibiting shoreline protective structures. They include:

- The Ocean Shores Law, commonly known as the Beach Bill
(ORS 390.605-390.770), It sets in statute a public easement to the
beach up to the high tide 1ine. Any interference with this public
easement is subject to state regulation. Placement of structures
requires permits from the State Parks Division which administers
this law. '

- The Removal-Fill Law (ORS 541.605-.695, 541.990), regulates removal
or fi1ling within the bed and banks of waters of the state. On the
ocean beach this authority extends to the upland vegetation line.

Filling includes placement of shorefront protective structures.
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- Statewide Planning Goals 17 and 18 (the Coastal Shorelands Goal and
the Beaches and Dunes Goal, respectively) set specific planning
requirements for siting of shoreline protective structures.

Goal 18 prohibits beachfront protective structures in areas that were not
built or physically improved for development on January 1, 1977,
Specifically, it requires:

"(5) Permits for beachfront protective structures
shall be issued only where development existed
on January 1, 1977. Local comprehensive plans
shall identify areas where development existed
on January 1, 1977. For the purposes of this
requirement and implementation Requirement 7
'development' means houses, commercial and
industrial buildings, and vacant subdivision
lots which are physically improved through
construction of streets and provision of
utilities to the lot and includes aras where
an exception to (2) above has been approved."

With only a few exceptions, most of the shoreline in the study area is
qualified for revetments under Goal 18 when such structures are shown to .
be needed.

The remaining requirements of Goal 18 along with Goal 17, the

Removal-Fill Law, and the Beach Bill control how and where shoreline
structures can be constructed. Both DSL and ODOT require permits for
most shoreline structures. DSL's jurisdiction extends to mean higher
high water (mhhw) or the vegetation line, whichever is higher. 0DOT
permits are required for structures located seaward of the surveyed beach
zone line. The Statewide Goal requirements are applied either by these
agencies during their review or through a separate local review. The
specific requirements of these laws and rules are provided in Appendix _ .

»
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These requirements 1imit shoreline protection to areas which were
developed on January 1, 1977 when they are threatened and then only where
no other method of erosion control will work. In addition, protective
measures must be properly installed and adequate to protect the property
without causing increased erosion or flooding on adjacent properties.
These requirements provide for the right of upland property owners to
protect their homes or property while minimizing adverse impacts of such
structures onAédjacent properties and the public beach.

The tendency of revetments to increase erosion on surrounding unprotected
properties is an important consideration in deciding at what point a
foredune should be riprapped. Generally, erosion events attack a stretch
of shoreline uniformly--a group of lots will all experience roughly the
same amount of erosion. In these situations riprap should be placed in a
continuous line parallel to the retreating foredune. This way the
structure does not deflect wave energy to adjacent lots.

Management Recommendations

1. Because of cost and potential effects on shoreline stability and
adjacent properties structural shoreline protection should only be
permitted when erosion clearly threatens existing development.

2. Revetments should be located as far landward (i.e., close to existing
dwellings) as possible in order to avoid unnecessary construction of
structures and to minimize interference with natural sand movement as
part of the erosion and accretion process.

3. At this time riprap appears to be the only appropriate means of
structural shoreline protection in the study area. Breakwaters and
groins are inappropriate because they interfere with natural movement
of sand along the beach and in nearshore bars. Seawalls or bulkheads
are generally inappropriate because they may reflect wave energy
promoting beach erosion inconsistent with the objectives of this »
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plan. Riprap is appropriate because, where it is properly designed
and constructed, it provides shoreline protecion with minimum

disruption to natural processes.

Revetments shall be designed and constructed to meet at least the
minimum specifications set forth in Appendix C.
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BEACH/DUNE ALTERATION

Beaches and dunes have been intentionally reshaped or altered by man for
a variety of purposes. In some areas of the coast, beach sand has been
excavated for construction material or fill. The most common alteration
in the Nedonna-Rockaway area has been grading of the foredune. Crest
grading has been done for a variety of purposes including site
preparation, view maintenance and to remove sand build-up around
structures. Other alterations that can or have occurred include: sand
placement, dune breaching, beach pushing, and beach nourishment.

“In most cases, removal or serious alteration to the protective
foredune will mean that substantial sand deposition damage will
result to man's existing developments and public works, lakes,
wildlife areas, agricultural land and forests. In other words, the
active foredunes or those foredunes conditionally stable provide a
protective wind barrier to what exists landward of them and the
removal of the barrier will increase wind erosion and sand deposition
in the landward area." (Soil Conservation Service, Beaches and Dunes
of the Oregon Coast, p. 137).
While foredune alteration is discouraged it is clear that some
alterations can be done without destabilizing the foredune. In fact,
some of the foredune is in such poor condition that additional alteration
is needed to strengthen it. For example, the foredune in several parts
of the study area is low, narrow or discontinuous. These parts of the
foredune provide an uneven barrier to windblown sand and ocean flooding.
Measures to increase the foredunes base width, foreslope angle and
vegetative cover are appropriate in such areas. However specific
corrective measures should only be done as part of a management plan for
a larger area. -

Alterations to beaches and dunes are regulated at the local, state and
the federal level. Tillamook County and the City of Rockaway Beach
administer zoning and building requirements which implement local
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requirements. These local permits are also used to carry out state
planning requirements (LCDC Goals) and federal floodplain management

requirements. The Parks Division regulates any alteration oceanward of
the surveyed beach zone line. The Division of State Lands exercises the
state's jurisdiction over beds and banks of public waters through the
Removal-Fill law, which covers up to the line of nonaquatic vegetatioh or
the highest high tide. Finally, the Army Corps of Engineers has federal
jurisdiction comparable to that exercised by DSL.

Foredune Grading

As noted above, foredune grading is the most common alteration to the
foredune in the study area. Grading of foredune crest at Nedonna Beach
has been done to maintain ocean views. of oceanfront homes. With few
exceptions grading has not seriously damaged the integrity of the
foredune. Damage from grading has been 1imited for several reasons:

- usually only a small amount of sand is moved, the top 1-3 feet of the
foredune is graded; the resulting foredune height is typically 1-2
feet above the 100 year flood level.

- sand is pushed forward onto the foreslope rather than pushed back or
removed altogether;

- stabilizing vegetation (beachgrass) while damaged is not destroyed or
removed, allowing it to reestablish and restabilize the lowered
foredune; and,

- grading seems to have been done at times of the year when wind
transport of sand has been Timited.

In some places, particularly the northern portions of Nedonna Beach,
grading and other alterations have either destroyed the foredune or
prevented it from becoming well established. The pattern of alteration
éppears to have been more serious in these cases:
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- deeper cuts {(i.e., more than 3 feet) have been made in the foredune.

- vegetation has been destroyed or reduced to the point that
significant amounts of sand are blown inland rather than captured in
the foredune.

- grading has been done frequently so that vegetation has not been able
to re-establish the foredune.

The foredune at north Nedonna Beach is lower and narrower than the area
to the south for two other reasons. First, a 1500' area here experienced
severe erosion requiring riprap in 1978, The area has not fully
recovered (recovery has also been hampered by improper grading). Second,
the foredune next to the jetty parking lot has been breached by emergency
vehicle access across the foredune.

The most serious effect of grading in Nedonna Beach is increased
potential for floodwater overwash in places where the foredune has been
lowered to or below the 100-year flood level. The predicted heights for
100-year flooding in the Nedonna Beach area is 22 feet (HUD, Flood
Insurance Rate Map, 1978) while crest heights run from 17 to 30 feet,
with several graded sites at or below the 100-year flood level. Lowering
of dunes has created an opportunity for storm waves to overtop the
foredune resulting in more extensive flooding.

Not all grading increases potential flood damage. In fact some reshaping
and movement of sand may actually increase overall protection from
flooding (up to the 100-year flood level). For example, the northern
portion of Nedonna Beach is characterized by a discontinuous foredune and
hummocks, both of varying width and height. The hummocks are probably
less effective than a uniform vegetated slope in blocking windblown sand
and dissipating ocean wave energy. Foredune management including
grading, shaping, and revegetation would increase protection. The
establishment of optimum orientation, slope and guan vegetative cover
will lead to self maintaining foredune.
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Foredune grading is conditionally allowed by Statewide Planning Goal 18
(Beaches and Dunes). Grading is also regulated by local floodplain
ordinances and requires permits from DSL or Parks {if the beach is
affected by grading. Goal 18 requires a management plan for a beach and
dune area to show the feasibility of grading and set 1imits on how and
where grading may occur. Specifically, the Goal requires:

"Grading’of sand movement necessary to maintain views or
to prevent sand inundation may be allowed for structures
in foredune areas only if the area is committed to
development and only as part of an overall plan for
managing foredune grading. A foredune grading plan shall
include the following elements based on consideration of
factors affecting the stability of the shoreline to be
managed including sources of sand, ocean flooding, and
patterns of accretion and erosion (including wind

erosion), and effects of beachfront protective structures
and jetties. The plan shall:

a. Cover an entire beach and foredune area separated
from other areas by natural barriers, such as
rivers or large streams. Such plans should also
cover low-lying back areas subject to flooding if
the foredune fails.

b. Specify minimum foredune base, width, foreslope
angle, crest width and height goals. The minimum
- height for flood protection under Statewide
Planning Goal 18 is 4 feet above the 100-year flood
elevation;

c. Identify and set priorities for low and narrow dune
areas which need to be built up;

.
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d. Prescribe standards for redistribution of sand and
temporary and permanent stabilization measures
~including the timing of these activities; and

e. Prohibit removal of sand from the beach-foredune
system."

This plan and:théAreconmendations provided below are intended to
implement and satisfy these requirements.

Several factors led LCDC to require that foredunes be maintained at an
elevation higher than the 100-year flood level. Basically LCDC
stipulated a higher elevation to account for uncertainty in the
methodology in calculating flood heights and to provide an additional
safety factor against potential flood damage. FEMA and FIA 100-year
velocity ocean flooding levels are a statistical estimate. FEMA
(formerly FIA) use historic ocean storm conditions, tidal information,
and tsunami information to calculate an ocean storm which has a 1% chance
of occurring in any given year. This is a 100-year storm or flood

event. It is the basis for mapping floodplains and regulating floodplain
development throughout the country. However, there are several _
limitations to using this elevation as a minimum height for foredune
elevation:

1. The methodology does not appear to account for foredune erosion,
especially during storm events. FEMA's projections of ocean flooding
for particular areas are based on offshore and nearshore bathymetry
and onshore topography. This information is used to calculate wave
direction and wave run up patterns on the beach, and ultimately the
height of ocean flooding on a particular stretch of beach. The
calculations assume that the slope and elevation of offshore and
onshore features are relatively fixed. FEMA does not appear to take
into consideration changes in the offshore underwater sandbars
protective nature in dissipating wave energy. The changes or
migration of sandbars has not been mapped here or anywhere else on
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the Oregon Coast. The importance of these underwater sandbars should
be appreciated: They provide the first line of defense against sea
waves and provide a continuous sand supply to the beach system.

While this is true for more resistant landforms, like terrace cliffs
or basalt shorelines, it is not true for dunes. Over time, dunes
accrete and erode in ways that alter flooding patterns and to some
extent may alter flood heights. Foredunes also erode away as they
absorb the ehérgy of ocean storm waves striking them. The result is
that some of a series of waves occurring during a 100-year storm may
penetrate beyond the 100-year velocity flooding areas mapped.

Floodwaters projected by FEMA will top the 100-year velocity flood
level. FEMA draws the 1imit of velocity flooding at the elevation
where it calculates that waves are breaking one foot above the crest
of the foredune. In these shallow flooding areas there is still wave
damage and erosion, although wave energy is much reduced.

FEMA's methodology for calculating flood levels in oceanfront areas
is 1ess accurate than in riverine situations. 100-year flood
pfojections for riverine areas are based on much better information
about factors affecting flooding. Rainfall, basin capacity, and
other factors determining flood heights are much more accurately
measured. O0Offshore bathymetry changes over time and is not as
accurately measured as river channels. Also the magnitude of
potential storm events (and the factors that cause them) are not as
well understood in ocean settings. The result is there is less
confidence in FEMA's estimates of ocean flood heights.

Recent flood events suggest FEMA has underestimated the severity of
the 100-year flood event.

FEMA's calculation of the 100-year flood event implies a certain
Tikelihood of lesser flood events (i.e. 10 and 50-year storms).
Researchers advising LCDC observed that the frequency of severe
storms and flooding over the last 10-15 years suggest the 100-year
event is more severe than that estimated by FEMA.

2
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These considerations were discussed with FEMA regional staff and the
authors of FEMA's flood study for the Rockaway and Nedonna areas prior to
establishing the four foot plus elevation. Overall, LCDC concluded that
some additional height should be added to provide a safety factor.

LCDC's selection of four feet was influenced by the fact that levee
structures are typically built two to four feet above expected flood
levels.

Several property owners and others have questioned the four foot plus
figure selected by LCDC. Further study of ocean flooding in foredune
areas is needed. As noted previously, dune height is one of several
factors which determine the foredunes ability to withstand flooding.
Maximum flood protection requires a foredune with a wide base, and a
gentle foreslope, as well as a particular height. The Commission can
consider any new evidence on these factors when it reviews application of
this goal requirement in 1987.

Management Recommendations

1. Limited grading of dune crests which are more than four feet above
the 100-year flood elevation is appropriate and permissible under
Statewide Planning Goal 18. Excavation of lower portions of the
foredune is not permitted by the goal. Grading may not Tower the
foredune crest below the 100-year flood plus four foot elevation (per
Statewide Planning Goal 18). Applications for grading permits should
show existing and proposed elevations including the area for
placement of graded sand and the existing and proposed slopes.

2. Limited surface grading of some foreslope areas should be done to
encourage growth of a foredune that is more uniform in height and
width and thus more effective at both stabilizing windblown sand and
withstanding ocean flooding and wave erosion. This type of grading
is appropriate where the foreslope is characterized by a series of
hummocks or small discontinuous dune ridges. Grading of foreslopes
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should be carefully blended into adjacent foreslope and crest areas.
Also grading should only reshape the foreslope. (This action may
require ODOT or DSL permits.)

Grading of foreslope areas should only be allowed when c
has sufficient vegetation to prevent sand intrusion to back areas.

Sand gradéd from foredune crests should be pTaced'according to the
following priority, from highest to lowest:

a. in low spots in the crest area of the foredune on the lot and
adjacent lots;

b. in low spots in the foreslope of the lot, when placement results
in a foreslope of more uniform height, smoothness, and slope;

c. in foreslope areas on adjacent lots to increase dune volume;

d. Surface grading of hummocks on the foreslope should be done to
provide an even foreslope to promote even accretion of sand.
(This will require revegetation to assure even growth.)

Material should only be placed in a lower priority location if a
higher priority location is not available. No graded material should
be placed landward of the crest.

The area and amount of grading need to be strictly limited so that
large areas of the dune are not destabilized at one time. An
areawide grading plan for Nedonna Beach specifies where and how
grading may occur,

Graded areas must be promptly restabilized by appropriate measures
including temporary stabilization, fertilization and planting of
European beachgrass.
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7. FEMA should review its methodology for calculating ocean flood
elevations in general and the response of foredunes to ocean flooding
in particular. This should include reassessment of potential flood
elevations in the study area on a regular basis. LCDC should

consider this information when it evaluates the Goal provision for
foredune grading.

Foredune Breaching

Foredune breaching is the intentional or unintentional creation of a gap
in a foredune. Breaching is usually done on a temporary basis in an
emergency situation such as to allow floodwaters to escape from backdune
or inland areas or to conduct salvage operations on the beach. Breaches
allow sand which would otherwise be captured in the foredune to be blown
intand. Inland structures can be damaged or inundated by inland movement
of sand through a breach. Breaching can occur inadvertently when a
foredune is graded or when a revetment is installed. In either case, the
effect of a breach is to allow windblown sand or floodwater that would
otherwise be blocked by the foredune to pass through.

Temporary breaching of the foredune to allow backed up floodwaters to
escape from inland areas has been effective. When the foredune is
promptly restored this type of breaching appears to have minimal effect
on foredune stability. Statewide Planning Goal 18 (Implementation
Requirement 6) allows temporary breaches in emergency situations such as
relief of backed up floodwater. Goal 18 alsc allows foredune breaching
for replenishment of sand supply to interdune areas. This provision was
intended for parts of the Coast with undeveloped foredunes fronting large
open large dune fields such as those at the Oregon Dunes National
Recreation Area. However, such dunes do not exist in or near the study
area. Breaching for this purpose in the study area would reduce sand
supply in the beach and foredune which is needed to protect existing
development from ocean flooding.
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Management Recommendations \

1. Breaching should only be permitted where it is necessary to alleviate
a clear and immediate emergency situation, such as drainage of flood
waters from low-lying back dune areas or for salvage operations.

2. Breaching should only be allowed if it is clear that it is not
reasonable to alleviate the emergency in some other way. For
example, directing floodwaters through an existing stream outlet.

3. Where breaches are permitted or occur illegally the person or
organization causing the breach shall take steps to assure that
minimal erosion to the beach and dune occurs as part of the breach,
including: (1) temporary placement of riprap in the breach, if
necessary; and (2) and that the breach is restored to its
pre-existing contours including planting of vegetation as soon as
feasible after the breach has occurred but no later than ten months
after the breach has been accomplished. Temporary stabilization
measures, such as the placement of straw mats or sand fences, shall
be taken if the area is considered subject to erosion prior to the
planting season for beach-grass.

4. Breaching of foredunes to provide sand supply in interdune areas is.
clearly inappropriate in the Rockaway-Nedonna Beach area. The sand
is needed on the beach or in the foredune to protect existing
development. Inland movement of sand would be damaging to existing
structures.

Beach Nourishment

Although it has not been used on the Oregon Coast beach nourishment is an
accepted practice elsewhere in the world, especially on receding
coastlines. Basically beach nourishment compensates for beach erosion by
adding new sand to the beach-dune-nearshore system. The effect of adding
new sand is obvious:
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"...if the supply [of sand] is somehow enhanced, the
beach will widen (i.e., accrete) until equilibrium is |
established once again. (Colonell, in Clark, 1977 p. )

Artifical enhancement or beach nourishment is tremendously expensive ($50
to $400 per foot) and requires frequent maintenance (at 1 to 5 year
intervals). (Clark, 1977, p. 331). Also sand must be imported from
outside the beach-dune-nearshore system to result in a net increase in
the size of the beach. Removal from another part of the beach-foredune
system will not enhance protection:

An erosion problem should not be solved by bringing sand from some
other part of the same beach. [T]here are two appropriate sources of
supply for beach nourishment: (1) the open ocean or broad
nonestuarine bays beyond a depth of about 40 feet (14 meters), or

(2) around inlets or other areas of accretion, where the supply is
constantly replenished by natural forces, particularly when
navigation dredging is being done." (Clark, 1977, 329).

While periodic navigation dredging occurs at the mouth of Tillamook Bay
(and is proposed for Nehalem Bay) no disposal has occurred in the
beach-dune-nearshore system. Beach nourishment was proposed by
Stembridge in 1978 but was rejected because of concerns of resource _
agencies that sand deposited in nearshore waters would smother nearshore
biological communities. Consequently, dredged material is instead
disposed further offshore (i.e., beyond the nearshore system) or on
upland sites.

Management Recommendations

The Corps of Engineers should re-evaluate nearshore or beach disposal of
dredged material to determine if beach nourishment can be accomplished in
an environmentally acceptable manner. This should include an assessment
of sediment suitability (i.e. sand grain size) and alternative disposal
techniques.
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Beach Pushing

Beach pushing involves bulldozing large amounts of sand from the lower
beach onto:or toward the foredune. Beach pushing has been used in other
states to rehabilitate eroded beaches and foredunes. Experience in North
Carolina concludes that there is no detailed scientific evidence on the
effectiveness of beach pushing, that it may increase storm damage if done
on a large schﬁe;tihat it may have the same effect as a bulkhead if done
continuously, and that benefits are short term at best. (North Carolina,
Coastal Resource Commission, Outer Banks Erosion Task Force, July 1984,
pp. 11-12). While the North Carolina Coast is substantially different
from Oregoh‘s the concerns about beach pushing there deserve
consideration.

Bulldozing of beach sand has been done on a very limited basis in

Oregon. One-time “"shaving" has been allowed to provide fill to properly
slope eroded banks for installation of revetments at Kla-ha-nie Shores in
Lane County in 1983. Beach shaving was done at Siletz Spit in 1973 to
provide sand to cover a revetment to enable dunegrass planting. In 1985,
limited shaving was allowed to rebuild an eroded dune in front of a low
marine terrace at the Sea Ridge development in Lincoln Beach. Each of
these examples is characterized by (1) limited removal, (2) one-time
excavation as part of a more-permanent stabilization effort and

(3) retention of sand in the beach, dune system (except at Kla-ha-nie
where sand was placed behind the riprap.)

Earlier stated facts on dune processes indicate the need to avoid
excessive alteration of the natural beach slope. As noted, beach slope
is a critical factor in dissipating wave energy, thus minimizing
shoreline erosion and flood damage. Sand shoved from the beach area
should be used to maintain the same slope angle into the foredune
foreslope area.

Care must be taken because extensive excavation of sand can steepen the
slope of the beach increasing potential wave run-up and beach erosion
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during storms. As noted earlier, beach slope is a critical factor in
dissipating wave energy and minimizing shoreline erosion and flood

damage. Also bulldozed sand that is “mounded” into a dune, and then
vegetated provides less protection than a naturally-built dune. The
mounded dune will only be vegetatively stabilized near its surface. When
the top of the dune erodes the core of unstabilized sand is exposed and
rapidly erodes. A naturally developed dune will have beachgrass 'roots’
extending throughout much of its height. Beachgrass 'roots' (actually
dormant parts of the plant) help hold the dune together even as it erodes.

Management Recommendations:

1. Beach bulldozing shall only be allowed as part of an overall dune
stabilization project whose principal purpose is to increase
protection provided by the foredune consistent with this plan and
where evidence is provided that there is a surplus of sand on the
beach. Sand moved from the beach shall only be used to repair
erosion of a foredune area, to promote growth of a new foredune or to
widen narrow and low spots in the foredune, to establish an
appropriate slope for riprap on a steeply eroded shoreline, or to
cover revetment for the purpose of planting beachgrass.

2. Beach bulldozing shall remove only a thin layer of sand from the
beach. The amount of material removed shall not change the grade of
the beach (from the low tide line to the toe of the foredune) by more
than _ %. Depth of excavation shall not exceed 1 foot below the
existing surface elevation. Sand shall be moved from the portion of
the beach immediately seaward of the site to be filled unless there

is a surplus of sand in the beach and dunes protecting adjacent areas.

3. Bulldozing of sand landward of the foredune crest or out of the
vicinity of active rip currents shall not be permitted.

4. Dozed areas above the summer high tide 1ine shall, as necessary, be
smoothed to conform to adjacent areas that have not been dozed and
revegetated.
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5. Beach bulldozing shall not be done to excavate sand from the beach
system for removal to a back area.

Sand Mining/Removal

While sand has not been mined or removed from the Nedonna-Rockaway area
this practice has occurred elsewhere on the Oregon Coast. For example,
sand has beem cléared from in front of the Seaside Prom on an ongoing
basis to maintain an open sand beach there. Mining or removal of sand
from the dune-beach-nearshore system is inappropriate because it reduces
the amount of material available to absorb ocean wave energy. Further,
indiscriminate removal of sand (for mining or mineral extraction) can
disrupt the natural system and initiate or accelerate erosion.

(Lindberg, Uses, Impacts and Management Considerations in Beaches & Dunes

Handbook for the Oregon Coast, 1979, p. 5). Also sand mining at Lincoln
Beach may have contributed to the severity of erosion at Siletz Spit in
1972-73 (Komar, 1978).

The importance of sand supply to natural dune processes causes leading
experts to recommend that mining of dunes for sand should be banned
completely. (Clark, 1977, 332). Studies for the Oregon Coast suggest
that sand removal should only be permitted where:

- in-migrating sand is posing a threat to structures, habitat, land or
property [or]

- significant accretion is known to occur (however, due to a possible
zero net littoral drift and limited sources of new sand supplied to
Oregon's beaches, removal of sand even from areas of historic
accetion is not recommended.) (Lindberg, Sand Removal, Beaches and
Dunes Handbook for the Oregon Coast, 1979, pp. 17-18).

There is no evidence that substantial amounts of new accretion are
occurring in the Rockaway-Nedonna Beach area which would justify sand
removal, (If substantial accretion did occur, efforts should be made to
stabilize it as part of a widened foredune.)
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Sand removal from the beach requires permits from the Division of State
Lands, the State Parks and Recreation Division {oceanward of the beach
zone line) and from the Corps of Engineers. Implementation of Goal 18's
foredune grading provisions requires that removal of sand from the beach
foredune system be prohibited.

Management Recommendation

Mining or removal of sand from the beach and foredune system should be
prohibited.

~ RESIDENTIAL DEVELOPMENT

Permanent development on foredunes may cause major alterations to the
beach-dune system. This is particularly true if development is located
on portions of the foredune that are subject to long-term erosion or
ocean flooding.

As noted earlier the foredune is a dynamic landform continuously being
reshaped by ocean waves, storms, and currents. Development attempts to
fix the foredune in place and; in essence, cuts off the foredune as a
reservoir of sand to the rest of the beach-dune system. If structures
are located too far forward, are unprotected or are inadequately
protected, ocean storms will erode the foredune and damage or destroy
homes. If seawalls or revetments are installed the natural system is
disrupted and beach erosion results.

The most dramatic examples of inappropriate foredune development in
Oregon are Bayocean Spit and Siletz Spit.

~ _"During severe episodes of erosion of Siletz Spit (in
1972-73), the foredunes were cut back some 100 feet
around the lengths of ocean-facing lots. Studies of
aerial photographs dating as early as 1939 show that -
such erosion has occurred repeatedly in the past, but- -~ -



that following the erosion, beach sand is washed and
blown into the eroded zone eventually rebuilding the
foredunes (Rea, 1975; Rea and Komar, 1975; Komar and
Rea, 1976b)." (Komar, 1979, p. 34)

"It would have been preferable if development on
Siletz Spit had been prohibited in the approximately
100~fbot'zone where foredunes are susceptible to rapid
wave undercutting and erosion. Then the natural cycle
of erosion followed by dune rebuilding could have
continued. -Instead, the presence of the homes
necessitated the placement of huge quantities of
riprap.” (Komar, 1979, p. 35)

While these two situations were both narrow sandspits rather than open
coastline, they still indicate the extent of erosion that can occur in
foredunes in a major flood or erosion event. Also the north end of
Nedonna experienced similar rates of erosion in 1977-78. For these
reasons residential development of all types is generally discouraged in
foredune areas. Statewide Planning Goal 18 (Beaches and Dunes) prohibits
new residential, commercial and industrial development on foredunes
subject to wave overtopping and ocean undercutting (i.e., erosion).
However, most of the study area is exempted from this prohibition because
it was either developed or committed to development prior to the
effective date of Statewide Planning Goal 18 (Beaches and Dunes).

New houses as well as remodeling and other improvements are allowed in
‘developed foredune areas. Nonetheless, the location of these

improvements can have an important influence on the stability of the
foredune. New or expanded structures or improvements in foredunes.can
also directly or indirectly damage the foredune or stabilizing vegetation.

"The construction of any development typically
requires that the natural setting be modified in
preparing the site. When preparing a site on a sand
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landform the actions involved often destroy the
stabilizing vegetative cover exposing the underlying
sand to the forces of erosion.

This erosion weakens the structure of the sand
landform and decreases its value as a sand reservoir
and buffer (01sen and Grant, p. 31). Examples of
specific actions and impacts are:

(1) The lowering of foredune increases the washover
potential, salt spray kill-off and wind erosion;

(2) The disruption of dune vegetation can result in
destabilization and blow-outs.

(3) The construction on certain foundations in this
windblown environment may cause erosion/accretion
activities similar to those of jetties by having
sand accumulate on the lee side and eroded on the
windward side. Certain alignment of structures
may also alter wind flows causing simlar erosion/
_accretion activities in the immediate vicinity."
(Lindberg, 1979, pp. 10, 11)

Most construction at Nedonna Beach, particularly recent construction, has
not seriously damaged or reduced foredune height. However, there are
other places on the Oregon Coast where foredunes have been improperly
graded thereby lowering the crest or destroying stabilizing vegetation
leading to the erosion problems described above.

Minor improvements or structures which have only minimal or negligible
impacts on dune stability and which do not commit the foredune to
structural protection are generally appropriate in forward (i.e.,
oceanward) portions of the foredune. This category includes minor
improvements 1ike windbreaks or free standing decks which are neither
extensive nor involve much capital investment.
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Néw structures or large or extensive accessory structures, like an
addition or a garage, which do disturb a larger area and which involve a
substantial investment are appropriate only in back dune areas, away from
the area likely to be eroded.

Setback Line

Development ih'foredune areas should be set back well beyond the point of
the maximum probable erosion event. A1l building should be restricted to
the backslope with no encroachment on the crest area. In this way, the
beach and foredune can cycle through the natural process of erosion and
repair without the necessity of structural stabilization of the shoreline
to protect oceanfront homes. (Where the shoreline is retreating because
of long-term erosion the setback line should also consider the annual
rate of erosion and the 1ife of the structure and replacement
structures.) Most residential development in Nedonna Beach and Rockaway
Beach appears to be set back far enough to withstand periodic episodes of
beach erosion. An examination of aerial photography shows that most
residences are located behind the 1939 shoreline location, which is the
maximum extent of ocean erosion in most of the study area over the last
50 years. Notwithstanding these facts, it is possible that major beach
erosion could occur anywhere in the study area. In fact several parcels
in the study area, including the northern portion of Nedonna Beach, were
riprapped in response to erosion events in 1977-78.

Most of the study area has suffered some erosion over the last 46 years.
However, the foredune has been of sufficient width and erosion events
have been modest enough so that existing homes have not been destroyed by
erosion. However, this condition may not continue. Based on historic
erosion events on this stretch of coast and on other parts of the Oregon
Coast it is reasonable to expect that 150 to 200 feet of erosion could
occur in any part of the study area. Consequently, a setback of 150 to
200 feet from the front of the foreslope for new residential development
would be advisable.
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However, most of the study area existing residential development
encroaches on the recommended setback. In these areas a widened and
heightened foredune should be promoted. This would begin to provide
adequate protection from erosion and flooding. Also, the location of
existing dwellings relative to the shore should be used as a setback line
for new dwellings or improvements. This would require that new dwellings
be Tocated in line with existing adjacent buildings. (The City of
Rockaway Beadﬁ'cﬁfrently has such a requirement based on setbacks of
adjacent homes from the beach zone line.)

On-site waste disposal systems would be subject to the same erosion
hazards as other structures. Drainfields fertilize dune grass causing
denser growth which creates uneven dunes and an extreme fire hazard.
Also European beachgrass will create an extensive feeder root system (as
much as 50' in diameter) clogging the drainfield, thereby reducing or
destroying its effectiveness. Vegetation with less aggressive root
systems should be planted in drainfield areas.

Management Recommendations

1. New or expanded residential or commercial structures should be
Jocated landward of the line of existing development. If so located
interference with dune processes or an earlier need for shoreline
protective structures might be avoided.

2. Site preparation, like residential development, is appropriate only
behind the 1ine of existing development. Site preparation should be
done with care to avoid effects on adjacent foredune crest and
backslope areas. Excavated sand not used on site should be used to
fi11 in Tow spots in the foreslope and crest of the foredune on the
site or adjacent lots.

3. Remodeling which does not expand or relocate the structure oceanward
is appropriate. Such changes would not have important new effects on
the foredune which require additional regulation.
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4, Accessory structures are major constructed improvements and, 1ike
residences, are only appropriate landward of the existing setback
1ine.

5. Sewage disposal systems should be prohibited in all three parts of
the foredune (foreslope, crest, and backslope). On-site waste
disposal systems should be installed only in the back area suitable
under DEQ, County or City requirements with the condition that no
beach grass be planted over them.

Minor Structures

Other structures associated with residential use in dune areas include
windbreaks, decks, and small open sided shelters. While such structures
are rare in the study area, they may be proposed in the future. Minor
structures need to be properly sited and built because any structure in
the foredune has the potential to interfere with wind patterns or destroy
stabilizing vegetation. The foreslope is particularly sensitive to
alterations while the crest is less so.

Management Recommendations: _.

1. Minor structures built oceanward of existing homes should be 1imited.
in size and location so that they do not destroy needed stabilizing
vegetation or disrupt wind patterns across the foredune. Except for
pile supported boardwalks, no structures should be located on the
foreslope.

2. Minor structures such as boardwalks and freestanding decks should be
built on pilings and elevated above stabilizing vegetation.
Alteration of the foredune or movement of sand should be limited to
placing of piles.

>
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VEGETATION MANAGEMENT

Vegetation, particularly European beachgrass, plays a critical role in
maintaining the stability of the foredune. The foredune has grown to its
present height, width, and shape largely because of the ability of
European beachgrass to trap and hold windblown sand. If the beachgrass
is damaged or destroyed, winds will literally blow the dune away. Inland
areas will be_foéered with sand, and flood protection provided by the
foredune will be compromised. Because of the importance of vegetation
and its sensitivity to damage, all man-caused changes to dune vegetation
should be controiled. These includes planting, grazing, fertilizing,
mowing, and application of herbicides or other chemicals.

Management of vegetation includes both regulating and prohibiting actions
which would harm dunegrass and taking steps to encourage a well-vegetated
foredune. As noted elsewhere, the foredune in the study area has been
extensively altered and in many areas is too low and narrow to provide
effective protection from serious flooding events. Planting bare spots

and fertilizing existing European beach grass can help these sections of
the foredune heal.

Despite its importahce and effectiveness in stabilizing dunes, or perhaps
because of it, many oceanfront property owners have removed, destroyed or
altered stands of beachgrass. Most have cleared the grass to prevent
further sand accretion, while some simply consider dune grass a nuisance
or prefer open sand. Such alterations are generally not harmful in back
areas where beachgrass is often not needed for stabilization and may in
fact be a fire hazard. Unfortunately, many alterations have occurred in
the foreslope and crest where almost any alteration interferes with the
grasses stabilizing ability. The following sections describe how

particular activities can impact dune vegetation and how they ought to be
regulated.

Alterations to vegetation are typically not regulated by local
governments or state or federal agencies. Such regulation is limited
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because it is considered an unnecessary infringement on the right to use
property. It is also quite difficult and expensive for government
agencies to administer such controls. However, vegetation plays so
critical a role to the stability of dunes and safety of oceanfront
development that additional regulation of changes to vegetation is
necessary.

Direct regu]aiiohlbf vegetative alteration (i.e. by permit) is considered
unworkable and unnecessary. Instead, an indirect system is recommended.
This would involve an educational program to inform properly owners of
the importance of vegetation and proper management techniques. The city
or county would periodically monitor the area to make sure vegetation is
being managed consistent with the recommendations noted above. Where a
recommendation has been violated the county would inform the property

" owner and seek restoration. If the problem is not resolved the county
would cite the violator and conduct needed restoration activities.

Planting European Beachgrass

Planting of European beachgrass on the crest and foreslope will be
critical to strengthening the.foredune and repairing occasional damage.
As noted above, this grass has the ability to trap and stabilize large
amounts of wind blown sand. Established European beachgrass can survive
and stabilize sand accretion to the height of the grass (18"-24") per
year (and more if fertilized). European beachgrass is also the most
effective means of stabilizing recently filled or graded areas.

If improperly planted or damaged, beach grass will fail or create only
patchy coverage. Patchy survival will result in hummocks and
discontinuous rather than uniform dune growth. This results in less
protection against erosion and flooding than would be provided by a
uniform dune. Replanting to achieve uniform dune growth is advisable in
such situations.
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Beach grass needs a continuing supply of fresh sand for fertilization.
For this reason it is inappropriate in back dune areas, where very little
new sand accumulates. The exception is the use of beach grass as an
initial stabilizer in open sand areas. Beach grass plantings in open
sand back areas should be followed quickly by introduction of climax
species to replace the beach grass. In addition, old stands of beach
grass are flammable and can be a fire hazard to nearby homes. Other
species of stébiTiiing vegetation are more appropriate in back dune

areas. For example, purple beach pea is an effective secondary
stabilizer and is extremely fire-resistant.

Management Recommendations:

1; Open sand areas in foredunes should be planted with European
beachgrass according to the specifications in the Grading Plan.

2. Any graded or filled area which is unlikely to re-establish dune
grass because of the absence of vegetation or the depth of grading or
fill (i.e., where grading removes more than 3' or where fill over a
vegetated area exceeds 3 feet) should be replanted according to the
specifications in the Grading Plan. (This includes areas of the
foreslope, the forward portion of the crest; the back portion of
crest and all open sand areas larger that 20 square feet.)

3. Fire-resistant species are the preferred stabilizing vegetation
within 25' of existing dwellings or structures. Where revegetation
is required within 25' of structures the initial or secondary
plantings, as appropriate, shall be to fire resistant vegetation,
such as purple beach pea. Rock blankets can also be an effective
firebreak around homes.

Mowing of Vegetation

Several homeowners have mowed beachgrass, usually to provide a better
view of the beach or ocean. The effects of mowing on the dune depend on
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the time of year and the part of the dune that is mowed. European

beachgrass itself will survive and regrow after being cut. In fact, like

other grasses, European beachgrass will respond by putting out more
blades of grass per plant. Once cut, beachgrass loses most of its
ability to trap windblown sand. For this reason, mowing should never
occur on the foreslope since vegetation there is almost always receiving
some windblown sand.

Mowing of beach grass on the foreslope of the foredune allows free
passage of windblown sand to the crest and backslope areas. This tends
to build the height of the crest area and buries things located on the
backslope. Mowing beach grass on the crest area of the foredune allows
free passage of windblown sand from the beach if foreslope vegetation is
not sufficient to trap the sand. The result is buried structures and
destruction of climax vegetation. Mowing beach grass in backslope or
back areas has no impact on the stability of the foredune system and will
reduce the fire hazard caused by old, dry stands of starved beach grass.

Management Recommendations:

1. Mowing of crest and backslopes should only be done between March and
October and then only if the foreslope area is sufficiently vegetated
to capture accreting sand.

2. A1l mowed areas shall be fertilized with 21-0-0 ammonium sulfate at a
ratio of 100 pounds per acre.

Application of Herbicides

Herbicides can destroy stabilizing dune vegetation. The first effect of
herbicides is a stand of dead, dry vegetation which is a severe fire
hazard. Eventually the vegetation decays and is removed or buried and an
open sand areas results. Sand movement is reactivated reducing the
height or width of the foredune and resulting in reduced protection from
flooding and erosion. Use of herbicides can be appropriate in back dune
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areas as part of a program to establish secondary stabilizing vegetation,
a yard, or a firebreak. Use of herbicides for these and similar purposes
needs to be carefully limited to assure that damage to the foreslope and
crest does not occur and that the back dune area is not reopened to wind
erosion.

Management Recommendations:

1. Use of herbicides to control or eliminate vegetation in back dune
areas (i.e., behind the backslope) should only occur where the
foredune in front of the area is functioning to block wind erosion
and sahd accretion. Spraying should not occur when the wind is
blowing.

2. Herbicides should be applied with care so that vegetation on back
dune, crest or foreslope is not sprayed or affected. Vegetation in
crest and foreslope areas damaged or destroyed by application of
herbicides should be promptly restored with stabilizing vegetation.
A1l spraying of herbicides should be done following directives from
the County Extension agent or SCS technician.

3. Back dune areas should be promptly replanted or stabilized to avoid
wind erosion of open sand areas.

Nonstabilizing Vegetation

Homeowners have and will continue to landscape their property to improve
its aesthetic and economic value. Planting and propogation of
nonstabilizing vegetation in back dune areas (i.e., landward of the
backslope) is appropriate since such areas are not subject to continued
sand accretion. Planting of nonstabilizing -vegetation in foreslope,
crest and backslope areas is generally inappropriate. Such plantings
usually involve destruction of existing stabilizing vegetation and the
new vegetation i$ unable to withstand the accretion of sand.
Nonstabilizing vegetation eventually fails, reactivating the area to wind
movement and causing sand build-up in inland areas.
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Management Recommendation

Non-stabilizing vegetation, including ornamental landscaping lawns, and
gardens, should be located in back areas only.

Firebreaks

Beachgrass and other herbaceous vegetation dry out during summer and fall
months and may create a fire hazard for some oceanfront dwellings because
fire can spread rapidly through dune grass.b (Beachgrass will, however,
recover from fire.) Unvegetated firebreaks (i.e., open sand areas)
around houses are counterproductive in most dune areas because they can
result in blowouts around the foundation of the house. Certain types of
stabilizing vegetation, most notably purple beach pea, are fire-resistant
and can form an effective firebreak around oceanfront homes and reduce
the potential for blowouts in backslope and back dune areas.
Fire-resistant vegetation introduced into wind stable back dune areas
will generally succeed even healthy stands of beach grass through natural
competition.

Unvegetated firebreaks such as rock blankets are an appropriate means of
providing protection to oceanfront homes.

Management Recommendations:

1. Fire-resistant vegetation should only be planted when the foreslope
and crest are adequately stabilized to prevent significant
accumulation of windblown sand.

2, Fire-resistant vegetation should not be planted in the foreslope.
Fire-resistant vegetation planted in the crest or back slope must be
able to withstand some sand accumulation; purple beach pea is
recommended.
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Fire-resistant vegetation should be planted in existing stands of
beach grass. Where planting of fire-resistant vegetation involves
removal of existing stabilizing vegetation (i.e., beach grass) it
shall be done in areas of not greater than 500 square feet per year

in order to assure that new vegetation is properly established and
that open sand areas are not created.

Rock b1aﬁkets may be used in backslope areas in place of stabilizing
" vegetation where .the foreslope and crest are adequately stabilized to
prevent significant accumulations of windblown sand.
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BEACH ACCESS

Beach access includes both pedestrian and vehicular access from public
and private lands between back dune areas and the beach. Improperly
located or over-used accesses can destabilize the foredune by trampling
dunegrass and creating a low spot subject to wind scour. Some controls
are needed to assure that accesses are properly designed and maintained.

Public Access

Public pedestrian access is necessary to provide for public use and
enjoyment of public beach areas. Inadequate public access discourages
public use of the beach and encourages trespassing across private
property. Improperly sited or over-used public access points can
destabilize the foredune by destroying vegetation leading to blowouts.
Dune vegetation is so sensitive to disturbance that even limited foot
traffic across the dune can lead to serious damage to the foredune. If
vegetation, particularly european beachgrass, is repeatedly trampled, it
dies and its sand trapping function ceases. If the pathway is oriented
into the prevailing winds, this can result in a blowout of the foredune.
Blowouts cause a loss of sand _from the beach and dune to inland areas and
can provide an avenue for intrusion of ocean floodwaters to Tow lying
areas behind the foredune. Also, pathways once created tend to attract
use because of the inconvenience of walking through stands of '
sharp-tipped dune grass.

Most public accesses in the study area have not harmed the foredune
because of their size, orientation and limited use. Public accesses are
typically narrow pathways (up to three feet wide) running east-west,
which receive only low to moderate pedestrian use. This combination of
factors, particularly the orientation of accessways away from erosive
winds (northwest and southwest winds), has prevented blowouts. At the
Jjetty parking lot in Nedonna Beach indiscriminate vehicular access across

the foredune has either destroyed stabilizing vegetation or prevented it
from being established.

"
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Some public access points, particularly street ends are inadequately used
because they are not signed. This often leads to trespass across nearby
private property. '

Management Recommendations:

1. Pathways from the back area to the beach should be located east-west.

2. Pathways shall not exceed four feet in width in order to maintain as
much vegetation as possible and to discourage vehicular use of
pedestrian paths.

3. Where blowouts occur at public access points they should be promptly
stabilized with beachgrass and, as appropriate, fenced and signed to
direct pedestrians to acceptable access points.

4, Signs should be placed on the foreslope and at landward entrance
points to public accesses to encourage use of established pathways

and discourage trespass across nearby private property.

Yehicle Access

Vehicles, because of their size and weight can severely damage dune
vegetation with even very limited traffic. Use of the beach by private
vehicles throughout the study area is prohibited by the Oregon Department
of Transportation under the Beach Law. Vehicular access to the beach in
emergencies is allowed. Situations where vehicles may be appropriate on
the beach include Coast Guard Search and Rescue at the jetties, oil spill
clean-up, haul out of grounded boats, clean up of debris from barge or
ship sinking or access for construction equipment for shoreline
stabilization or other permitted beach/dune alterations.

The present vehicle access at the Jetty Parking lot at Nedonna Beach has
destabilized the foredune there. The result is a breach of the foredune
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creating an opening for intrusion of windblown sand and ocean storm waves
to the parking 1ot and inland areas. The County Road Department has
periodically removed accumulated sand from the parking lot to keep it
clear.

Management Recommendations

1. Vehicular access points should be located only in dune areas where it

is possible to orient the access so that it does not cause a foredune
blowout.

2. Vehicular access shall be designed, constructed and maintained to
assure the foredune is not reduced in height and that stabilizing
vegetation on either side of the access route is retained. Access

routes shall be as narrow as possible to permit use by emergency
vehicles (i.e., 10-12 feet wide). Fencing or signing may be
necessary to assure routes are used and adjacent vegetation is
maintained.

3. 0DOT's prohibition on vehicular use by the general public is
appropriate and should be-continued because it would be difficult to

regulate or prevent traffic from damaging the foredune.

Private Access

Private pedestrian access routes, like other access routes across the
foredune, can result in trampling of stabilizing vegetation to the point
a blow-out is created. While private pedestrian routes have been a
problem on high traffic beaches, Rockaway Beach and Nedonna Beach appear
to receive 1ight enough use that pedestrian access has not severely
damaged vegetation or created blowouts. Most private accesses are
located east-west, away from the direction of potentially erosive winds.
If this pattern of use changes, then some control over private accesses
may be appropriate. Some residents have expressed concern that the

-
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foredune is a barrier td beach access by elderly and physically

handicapped persons. Boardwalks or hard surface pathways are the most
appropriate solution where this is a problem. The boardwalks should be
built on pilings and the walkway elevated above stabilizing vegetation.

‘ Management Recommendation

Private pathwéys should be encouraged to follow the recommendations set
for public pathways, but regulation is unneccessary at this time.
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OTHER ALTERATIONS

There are a number of other of human activities which can adversely
affect dune stability but which fall outside of the categories listed
above, Most are usually not regulated by zoning ordinances or are
subject to only minimal requirements. However, because the foredune is
sensitive to virtually any alteration, some additional regulation of
these activit{eS'fs appropriate in the foredune. The specific
alterations discussed here include: windbreaks, open-sided shelters,
fences, operation of motor vehicles and fires.

Motor Vehicle Operation

Unregulated operation of motor vehicles (particularly off-road vehicles)
in vegetated dunes damages and cah destroy stabilizing vegetation. At a
minimum, such activity impedes growth of the foredune. In contrast, the
beach can withstand substantial vehicle use. It is extremely difficult
to ensure that beach traffic does not spill over to dune areas. Despite
some reports of use by three-wheelers, single seat all-terrain vehicles,
off-road vehicles do not appear to be a major problem in the area. This
is probably due in large part to the Department of Transportation's
chrrent‘prohibition on operat%on of motor vehicles on the beach in this
area (except for emergency vehicles).

Access across the foredune by vehicles for emergency operations, such as
search and rescue, fishing boat removal or foredune grading, should cause
little impact on dune stability because such activities are infrequent,
and because they occur in selected locations where damage can be
minimized or mitigated.

Management Recommendation

ODOT should continue its prohibitioh on operation of motor vehicles on
beaches in the Rockaway/Nedonna Beach areas. City, County and State
agencies should monitor and vigorously enforce this prohibition.

»
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Fires

Open fires in vegetated dune areas are a major fire hazard to adjacent
homes and can threaten dune stability because of high winds and the
flammability of most stabilizing vegetation, particularly beach grass.
Even fires close to vegetated dunes are a hazard because of the potential
for wind-borne coals to start grass fires.

Fires on the beach which are properly set back from dune vegetation can
be conducted with 1ittle hazard to adjacent development. Camp stoves and

charcoal barbeques are preferable since they are more easily controlled
and less susceptible to winds.

Management Recommendations

1. Open fires in or near vegetated dune areas should be prohibited.
Open fires are appropriate on the beach or in back yards if they are
set away from flammable dune vegetation.

2. Oceanfront property owners should be encouraged to plant
fire-resistant vegetation near their homes to serve as a fire-break.
If fires occur, burnt areas should be promptly restabilized by
fertilizing with 200 pounds of 21-0-0 ammonium sulfate during rain or
with irrigation.
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CREEK OUTLETS/EMBAYMENTS

Three activities, riprap, stream clearing and log removal, have been
conducted in the past in stream embayment areas to protect existing uses
there. These are discussed below. Other uses and alterations are
generally inappropriate in stream embayment areas because of the
potential for adverse effects on other areas and the inadequate
information oﬁ'thé dynamics of these areas and‘the effects of physical
changes to them.

There has apparently been some discussion in the past by the community of
closing -off or consolidation of the stream outlets as a long-term
solution of flooding and erosion caused by embayment areas. This would
involve linking two or more of the lakes together, and blocking off one
or move outlets and slightly enlarging another. A more dramatic proposal
would 1ink all of the Takes between Nehalem Bay and Tillamook Bay
together and establish a combined outlet directly to one or both bays.
A1l of these proposals would require substantial geologic and engineering
investigation beyond the scope of this study. In addition, the cost of
carrying out such a scheme efforts is 1ikely to be substantial; probably
greatly exceeding the benefits-of reduced flooding or erosion.

Most alterations of the stream embayment areas are regulated by the
Division of State Lands. The Removal-Fill Law, administered by DSL,
requires a permit for placement or movement of more than 50 cubic yards
of material on the beds or banks of a stream or the beach. This covers
virtually the entire embayment area and shoreline. The Beach Zone line
is generally located oceanward of the embayment shorelines so Parks and
DSL's jurisdiction is not coincident in these areas.

Log Clearing

Cutting of and removal of driftwood is an important source of fuel for
some residents in the area and has historically been allowed on a
noncommercial basis. The Oregon State“Parks vaision, regulates this
activity.
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Large accumulations of driftwood (i.e., those wide enough to cover the
mouth of a stream outlet) in stream outlets can effectively dam the
creek, causing a rise in inland lake levels and flooding of low-lying
homes and properties around the lakes. These accumulations are usually
the result of ocean storms:

“...large storms and high tides deposit debris and sand
that block the stream outlets of Crescent Lake, Rock
Creek and Clear Lake. Heavy rainfall and the resulting
run-off then cause flooding adjacent to the lakes and
Rock Creek in the vicinity of B Street." (Flood
Insurance Administration, p. 4).

When these incidents have occurred in the past, stream outlets have been
cleared or partially cleared of driftwood and debris to reestablish
previous lake levels.

Large accumulations of driftwood at the mouth of stream outlets can also
be an effective barrier to ocean storm wave penetration. If driftwood
accumulations are interlocked, usually a result of natural accretion,
they can be an effective barrier to ocean storm waves. Improper removal
of logs for firewood or as part of a poorly conceived effort to relieve
stream blockage can breakdown the interlocking and thus, destroy the
ability of log accumulations to prevent ocean wave intrusion.

Small accumulations of driftwood or large poorly interlocked
accumulations can actually increase flood damage because as larger logs
are floated they become battering rams or missiles powered by ocean storm
waves. In the past such logs have caused serious erosion or damage to
oceanfront homes.

Management Recommendation:

Removal of log accumulations should be accomplished in a manner which
minimizes increased ocean flooding hazards. If the amount of log removal



that is required would eliminate the protective interlocking effect of a ‘
driftwood accumulation, then most or all of the driftwood should be .
removed.

Stream Clearing

Accumulations of material in stream mouths, outlets and embayments can
effectively dam streams causing them to change their course across the
beach or causing flooding in upstream lakes. Lake flooding can and has
damaged lakefront homes and properties. Diversion of stream flow across
the beach can cause erosion of embayments, threatening oceanfront homes
with erosion and increasing the extent of ocean flooding.

Clearing streams of excessive amounts of debris to maintain streams in
their present course has been an effective means of mitigating, potential
erosion and lake flooding. Removal of more than 50 cubic yards of
material requiring a permit from the Division of State Lands.

Management Recommendations: .

1. Stream clearing should only be permitted where it is clearly needed
to prevent imminent or existing flooding of lakefront areas or to
avoid a major natural relocation of a stream channel which would
cause erosion of the embayment shoreline.

2. Stream clearing to avoid a change in stream channel location should
only be permitted if it is clear that failure to maintain the stream
in its present location would create a greater erosion hazard to
existing development than relocating the stream outlet.

3. Where stream clearing is permitted the amount of material moved or
removed should be the minimum necessary to avoid flooding or
reestablish the stream in its existing location.
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4, Sand cleared from stream channels should be either placed in eroding
portions of the embayment, on nearby foredunes or smoothed evenly
across a portion of the embayment to reestablish or enhance the
natural beach profile. Sand shall not be removed from the
beach/foredune system. ’

Embayment Stabilization

Stream outlet channels and embayment areas are dynamic features subject
to accretion, erosion and ocean flooding. While these features generally
appear to be in equilibrium throughout the study area, the extent of
their dynamics and the effect of alterations on patterns of erosion and
flooding is not predictable.

Occasional episodes of erosion at stream outlets or at the shoreline edge
- of stream embayments has and can threaten existing oceanfront
development. Riprap or bulkheads constructed in response to this erosion
appears to have been effective in stopping further erosion generally with
minor impacts on adjoining properties. Fill of embayment areas appears
to have caused erosion of nearby areas due to reflected wave energy.

Riprap has generally had less adverse effect on erosion of adjacent
properties than seawalls or bulkheads because of its ability to absorb .
wave energy or divert it upward rather than reflecting it directly back

on the beach. Bulkheads have been necessary for erosion control in some
stream outlets because the shoreline between the stream and adjacent

development is too narrow to allow proper sloping to place riprap.

Management Recommendations

1. Structural shoreline stabilization in embayment areas should only be
allowed where erosion-clearly or imminently threatens-existing
structures or developed areas.
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2, Structural shoreline stabilization of embayment shoreline should only
be done by riprap which meets minimum design specifications
recommended in Appendix 6. Filling or riprapping of embayment areas
should not be located seaward of the embayment shoreline because it
would probably interfere with natural erosion and accretion patterns
in the embayment area and would 1ikely cause increased erosion in
other parts of the embayment.

3. Stabilization of creek outlets shall be by riprap unless the location
of existing structures or improvements adjacent to the outlet make it

impractical to construct riprap to the minimum design specifications
recommended in this plan. If riprap is impracticable, sheet or
timber pile bulkheads may be permitted.

BC:bc
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Appendix A: Definitions

For the purposes of this study the terms listed below have the following
meanings:

Shoreline Stabilization

A constructed improvement or alterations attempting to fix the shoreline

at a particular location (i.e, to permanently prevent further landward
movement of the ocean or beach). Stabilization is usually done to protect
existing homes from on-going or imminent ocean wave erosion.

Beach/Dune Alterations

Any activity which involves the placement, movement or removal of sand on
the beach or dune including the placement of structures which affects the
pattern of sand accretion. This includes sand removal, sand placement,
dune grading, foredune breaching, beach bulldozing, placement of sand
fences, beach nourishment and vegetative dune stabilization.

Sand Removal--the excavation of sand in a beach or dune area for any

purpose, usually done as site preparation, dune breaching, dune grading
or beach bulldozing.

Sand Placement--putting sand removed from one area into another area.
Placement 1s usually limited to movement within the beach and dune system
but may include movement of sand into the system from offshore, estuarine
or upland sources.

Foredune Breaching

Creation or enlargement of a gap in a foredune which has the effect of

allowing floodwaters or major amounts of sand to be moved by wind to or
from the beach, Breaching includes any dune alteration which reduces the
height of a foredune to the extent that 100 year velocity flood waters
could penetrate l1andward of velocity flood zones.

Beach Bulidozing

The grading or movement of a thin layer or layers (6 to 12") of sand from
near the low water line landward toward or to the seaward edge of the
foredune, Bulldozing is usually done for the purpose of repairing an
eroded foredune or to widen or raise the foredune area.

Dune Grading

Mechanical movement and placement of sand usually by a bulldozer which
changes the shape or height of a dune.



Residential Development

Any alterations or improvement necessary for or associated with

residential use, including home building and expansion, construction of
accessory buildings, fences and other minor structures like windbreaks,
excavation for site preparation, and placement of septic tanks or similar
waste disposal--systems.

Structure: A residence, commercial or industrial building or any
other built, attached or improvement, including decks and garages.

Expanded structure--an enlargement of an existing structure by
enclosure or additional floorspace oceanward of the existing building.

Site Preparation: Any alteration made to ready a building site for

construction of a structure including excavating, leveling, filling
of sand or removal of vegetation.

Remodeled Structure: Any modification to a structure which requires
a building permit but does not increase the lot coverage of the
structure, or change the location of the structure.

Accessory Structure: A building or other constructed improvement
separate from but used in conjunction with a residential or
commercial structure such as a separate garage, a gazebo or a storage
building.

Wastewater Disposal System§< The excavation and placement of a tank
and effluent lines or similar facilities for the treatment and
dispersal of household, commercial or industrial wastewater.

Yegetation Management

Any of a variety of man-caused changes to dune vegetation, including
destruction, alteration or enhancement of vegetation, planting of
vegetation, fertilizing, mowing, and application of herbicides or other

chemicals. :

Planting Beach Grass: Planting of beach grass for the purpose of
stabilizing a dune or establishing vegetative cover.

Mowing of Vegetation: Cutting vegetation by hand or machine including
use of a sickle, lawn mower, weedeater or other means.

Application of Herbicides: Spraying or any other means of placing
herbicides or other chemicals which are intended to or are capable of
killing stabilizing vegetation.

Nonstabilizing Vegetation: The planting or propogation of vegetation
that is unable to withstand accretion of sand typically occurring in
foredune areas.




Vegetation Management (continued)

Vegetated Firebreaks An area covered by fire-resistant vegetation
between a structure and flammable vegetation established for the
purpose of preventing the spread of beach or dune grass fires to
nearby structures. :

Beach Access

Access includes both pedestrian and vehicular access from public and
private 1ands between back dune areas and the beach.

Public Access: A pathway or boardwalk from public property, a public
road or a public easement to the beach which crosses public property
or travels along a public road, right-of-way or easement. Public
accesses do not include accesses across private property unless there
is a public right to access, such as an easement.

Vehicular Access: Access points or routes from public property,

including a road or parking lot, to the beach intended or designed to
allow access by vehicles to the beach.

Private Access: A pedestrian access route from an oceanfront
residence or commercial establishment to the beach which is intended
primarily for use by residents and guests at that location.

Motor Vehicle Operation: Driving, riding other otherwise operating a car,
off-road vehicle or motorized vehicle. This does not include use of .
vehicles necessary for the conduct of other permitted activities.

Fires: The starting, tending or maintaining of an open fire using
driftwood, firewood or any other material, for any purpose including a
cook fire, a bonfire or trash burning. Not included in this category is
the use of small, self-contained campstoves or charcoal barbecues.

Creek Outlets/Stream Embayments

Stream Qutlet -- That portion of the stream or creek which is
bordered and confined by the shoreline above the beach. Stream
outlets extend shoreward to Highway 101 and oceanward to the point
where the stream meets the open, relatively flat beach.

Stream Channel -- The portion of a stream which runs as open water on
the beach from the stream outlet to the Pacific Ocean. The channel
location may vary daily, seasonally and annually.

Embayment Area -- The entire stretch of beach and shoreline subject
to the Tnfluence of a stream crossing the beach. This includes the
stream outlet, the stream channel and the beach to the embayment
shoreline. The extent of each embayment area along the shoreline is
defined by the 1imit of landward recession or erosion in the
shoreline associated with the stream channel. The embayment area
ends where this influence ends and a relatively continuous foredune,
parallel to the ocean shore begins. The emayments area of influence
may vary seasonally.
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Creek Outlets/Stream Embayments (continued)

Embayment Shoreline -- The landward limit bf the beach associated

with a stream embayment. This shoreline is usually defined by a
current erosion scarp or a foredune in a state of natural repair with
Tittle or no vegetation on the foreslope.

Log C]earing‘

The removal, excavation, movement or sawing of driftwood logs which has

accumulated on the beach or in stream outlets or embayments as a result
of ocean, storms, or waves, or current.

Stream Clearing

The movement or removal of accumulated logs, sand, stone or other
obstructions from the bed or banks of a creek outlet in order to allow
freer passage of the stream flow.

Riprap: A means of structural shoreline stabilization consisting of the
placement of large, very hard rocks over smaller rocks and usually a
cloth filter blanket to provide protection from erosion.

Bulkhead: A vertical wall usually constructed of steel or treated

wood-beams to hold a shoreline in place and provide protection from ocean
or stream water erosion.

BC:cmv
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SAND SYSTEM CROSS-SECTION
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TYPICAL FOREDUNE CROSS-SECTION
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FOREDUNE CROSS-SECTION:
BEFORE & AFTER EUROPEAN BEACHGRASS

Present
 cross-section

~—1939
cross~-section

Present location of
beach zone line

Approximate location of
beach zone line before

L introduction of beachgrass



RIP-RAP DESIGN & PLACEMENT

SAND COVER & BEACHGRASS

To re-establish dune after

SLOPE SURFACE flooding episode has passed
AT 1 TO11/2

To minimize
wave energy

—— LARGE, DURABLE ROCK

To withstand tlood
wave energy

FILTER CLOTH OR
BLANKET

To prevent sand

from washing out

—— TOE TRENCH

4-8’ Excavation filled with rock to prevent failure
if beach is eroded to lower level

CROSS-SECTION VIEW



CREEK OUTLETS/EMBAYMENTS

Stream outlet
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SHORELINE CHANGES SOUTH OF

NEHALEM BAY SOUTH JETTY

County Parking Lot
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COMPARISON OF 1978/1984
DUNE CROSS-SECTIONS

Sand accretion
to this level
by 1984

-
- —
— . p—— — o —— ity —

-~ 0
\—Dune configuration at the end
of 1977-78 erosion event



CROSS-SECTION OF DUAL FOREDUNE

From cross-section #23

More Recent Foredune:L \l-/—OIder Fofqdune
- 26
1 ] =10
| | | - ]=
ﬂ Foreslope I Crest rBack- |
slope Beach
Drive

Note that older foredune is approximately
the same height as 'newer’ foredune.



HOW BEACHGRASS COLLECTS SAND

.....

Sand deposition around a
beachgrass windbreak.

.As beachgrass Is buried,
new shoots and roots develop
at the dune surface.



PLACEMENT OF GRADED SAND

PRIORITY ONE: Fill in low spots in crest to
. a minimum elevation of 26.0’

-~ W)
T RO

26.0°

FOREDUNE CREST PROFILE

Crest area with excess

elevation to be used as fill
| — Low, harrow crest

Houses area needing fill

PLAN VIEW Ocean

v



CLEARING OF SAND ACCUMULATIONS

BEFORE

beach l foreslope crest backslope back area

NOTE: Only sand which Is blocking doors or windows or access may be removed.

back area

beach ! foreslope crest backsliope

Graded material should be placed on foreduns crest and stabilized.
Clearing sand from around structures does not inciude
crest grading to create ocean views.



PLACEMENT & SPACING OF SAND FENCING

- Place rye grass straw
at the base of fence
& welght with sand

to prevent blowout

Guy wires are staked
8’ out from fence

- v, N RN IR SN ’
AR KRR ok PR " ‘e' Fpnco posts i
. g ) a0’ | - are driven . -.
. g. . - >‘- 2’ lnto ihe sand

Two rows of sand fence are placed 30’ apart
CROSS-SECTION VIEW

. End posts shoisld be SR
_staked 3 ways. ~ -

Posts are spaced
10° apart

Fence must be‘ .
.cross-staked -
" ~at 50’ ln‘to_rvals'-.

N

PLAN VIEW




ACCESSWAYS THROUGH SAND FENCING -19

" ‘Corners staking is also at an angle-

Acce‘s:: sign R 5’ out from the main fonce
L A St : : 'r

/ - /

T 7

Guy wires are placed —~ +———— Cross fencing
at an angle, A to restrict travel
stakes are 3’ out to the accessway
from cross fencing & to catch sand
[ e )

<« Additional seaward fence
to catch sand

Accoss sign —p
IB.
A= Minimum clearance in accessway
4’ for pedestrian ways
12’_1‘0; auto/truck passages

B- Minimum overlap of 5° between
main fence & eoxtra seaward fence

TO
BEACH D [‘>
PARKING
ACCESS LOT '

“A!! “B” .
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Beach Zone Line

L Y .

' — 0
Beach Fore- | Crest | Back- Back Area.
glope ' | slope
Beach
: Drive
l<-Existing Foredune >

GENERALIZED CROSS-SECTION: SUBUNIT C

Beach Zone Line

r// 1 ]

— 10

Beach

Foresiope

k———ExlstI“ng_Fondune ——91

Crest | Back -~ Back Area
slope

-Beach
Drive

GENERALIZED CROSS-SECTION: SUBUNIT D
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200 ' 50 0o




Beach Zone Line

More Recent Crest

200’

Older Crest

Beach Foreslope

" Crest

<—————— Existing Foredune ——>>

Back~ Back
slope Area

————— — 26
N ~10
0
Beach
Drive

GENERALIZED CROSS-SECTION: SUBUNIT E

Beach Zonre Line ——l

P

165’

Beach Foresliope Crest

j(———— Existing Foredune ————>/

Back~-
slope
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Drive
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Secticr 3.@85: BEACHES AND DUNES OVERLAY ZONE - 8

R |

I. PURFOSE: The intent of this zome is to manage development uses
ard activities in beach ard dure areas irn crder to:

(1) emsure the proatecticor, restcoration, amd coewmservation of beach
ard durme matural rescurces;

{2) reduce the hazard to humarn life and property from natural
evernts or actiorms asscciated with reasornable develcpment of these
areas;

{3) praovide for dune grading or sarnd movement in foredure areas
where arn cverall plam for managing foredurme grading carn be
develaped withcoaut reducing the capacity of these areas to provide
flood arnd ercsion protectionms;

{4) establish clear guidelines and criteria by which the rnatural
hazards of beach and dune landfcorms carn be assessed pricr to
develcpmernt.

1I. AREAS INCLUDED: The EBeaches ard Duries Dverlay Zorme applies to
the imvertcory of beach ard dume landfcrms in Tillamock Cournty,
prepared by the U.S. Departmernt of Agriculture,; Sail Conservation
Service and published im the 1973 report, Beaches and Dures of
the Oregoern Ccast. The dure areas mapped irn the irnventory are
identified irn the Gocal 18 (Beaches and Dures) Element of the
Comprehernsive Flan. )

This overlay zonme irncludes beaches, active foredures,
conditiomally stable foredures which are subject to ocean
uﬁdercuftiﬂg or wave overtoppirng, interdurne areas that are
subject to acean floccding, deflaticm plains, ycunpger and older
stabilized dumes, arnd conditicrnally stable open sand areas.

ITI. CATEGORIES: The results of the invéntdry car be summarized
intco three categories of beach and durne shorelands:

CATEGORY (1) - DEVELQPFED BREACHFRONT AREAS: Active foredune areas
where arn Exceptiorn to Goal 18 allows develcpment o the active
foeredune. These areas are described in Sectiornm & of the Beaches
arsd Dures Elemert of the Comprehernsive Flar.

CATEBGORY (2) - FOREDUNE MANAGEMENT AREAS: Active foredume areas
where an Excepticr to Goal 18 allows development on the active
foredune and .arm cverall maragemernt plar is approved to allow
foredure grading. The management plarns for these areas are
centained im Sectierm __ of the Goal 18 Element of the
Camprehernsive Flar. _

CATEGORY (3)— OTHER EBEACH AND DUNE AREAS: HReach and active
foredure areas committed to rescurce protectiorn or recreatiornal
wse, and stabilized inland dure areas suitable for develcopmernt.

IV, ADMINISTRATIVE PROVISIONG: Uses within the Beaches and Dures
Overlay Zone are subject to the provisions and standards of the
urderlying zorme and of this secticr. Where the standards of the
cverlay zorne and the urderliying zorne conflict, the more
restrictive pravisions shall apply.



A. USES AND ACTIVITIES PERMITTED WITH STANDARDS
1. Residewmtial arnd Commercial Development

{a) Residential developmert arnd commercial and irndustrial
buildimpgs are permitted only orm lats cr parcels located in
Develoaped Beachfront arnd Foredurne Marnagemert Areas.

{b) Oceanfrcmt dwellirgs shall be -lacated as far larmdward of
the crest of the active foredurme as is physically or eccoricmically
feasible to achieve arm ccean view. At a minimum, structures shall
be setback in line with dwellimgs or adjoirming lots or parcels.

(c) Residemtial structures in active foredurne areas shall be
constructed to minimize future needs to remove inundating sarnd.

(d) Buildirig heights shall be measured from the existirg
grade. Only in Foredurne Managemernt Areas shall additiormal fill be
allowed or arm cceanfromt lot, provided the applicant can
demcmstrate that comstruction on the existing grade cam nat
praovide am cocearn view and the provisions of Section 3, 6@ (Flood
Hazard Overlay Zore) are met. The maximum amcunt of additicnal
fill allcwed shall be determimed on a case~by—-case basis by
Tillamcok Caunty.

2. Private Beach Access .

{a) Boardwalks and pedestrian foaotpaths to the beach shall be
permitted irm all durme areas,; except where restricted in Foredurne
Managemernt Areas.

{b) Off-rcad recreaticonal vehicle use in Foreduneg Marnanement
Areas shall be restricted ta beach areas. RAccess ta the beach
acroass active durne areas by recreatiorial vehicles shall be
restricted to identified public or off-raad recreaticnal
vehicular access paints.

{c) In Foredurne Managemert Areas, where heavy use of public
easements o~ rights of way destablizes durme areas on adjciming
private praperty, signs may be placed at landward erntrarnce paints
to ericcurange the use of alterrnative public access points. Sigrnage
shall be subject to review by the Foredurne Maragemernt Authority
arnd Tillamacak County.

-

3. Beachfrornt Protective Structures

{a) Beachfront protective structures (riprap and other
revetmerts) shall be allowed enly in Developed Beachfront Areas
and Foredure Marnagemert Areas, o where "develoapment" existed as
of Jaruary 1, 1977, cor where beachfrornt praotective structures are
authcrized by an Exceptiorn to Gaal 18.. '.
(b)) Praposals for beachfrormt protective structures shall
demenstrate that:
(1) The develapment is threaterned by ccean erasion o



floadingsy .

{2) Nerm~structural sclutions can not provide adequate

' . pratecticm.

{3) The beachfrent protective structure is placed as far
larndward as possibles

(4) Negative impacts to adjcining properties are
mimimized;

(S) Existing public access is preserveds

{6) Conmstructicon standards in Section 3.148 (17) are met.

For the purposes of this requirement, "develapment" means
houses, ccommercial and industrial buildings, and vacant
subdivision lots which are physically improved thrcough the
construction of streets amd provisiorn of utilities to the lot.

Lots or parcels where development existed as of Jarwary 1, 1977,
are idemtified on the 1378 Oregon State Highway Ocean Shores
aerial photographs on file in Tillamcok Cournty.

c. The Oregcn Parks and Recreation Division shall ratify
Tillamcck Courty of emergency requests for beachfromt protective
structures. Writterm o verbtal appraval for emergericy reguests
shall rnot be givern until bath the Parks and Recreation Division
arnd the courmty have beern cornsulted. BReachfront protective ,
structures placed for emergency purpaées, shall be subject to the
comstructian standards in Secticon 3. 14Q(17).

4. Foredurne BRreaching

a. Definiticri— In durne areas subject to cocastal flooding,
excavating the crest of a foredune below orme fact abave the base
floacd elevaticorn canstitutes foredurne breaching. Lesser actions
cver a3 larger dune area alsc comstitutes foredurne breaching if
the acticrn ircreases the poetential for ccearn flooding in the
surrcunding area. '

b. Foredune breaching shall be allowed in recreational beach
and dure areas aomly toa replemish sand supply inm interdurne
recrezticral areas.

b. Feredure breaching shall be allowed in other areas on a
temporary basis in an emergency {(fire control, alleviating flcod
hazards cr cother diseaster coenmditions). For emergency vehicle
access, foredurnes shall be breached only after a demonstration is
made that temporary access carnmot be accomplished by the use of a
fabric graund cover in coambination with a crushed rock cverlay.

©. Foredure areas breached shall be restocred immediately
fallcming relief of emergerncy conditians and stabilized using
permarent dure stabilization techrnigues. At a mirnimunmn, foredurnes
shall be restcred to the pre—existing dune profile. Construction
materials {rocck, ferwcing, ete.) placed to accommcodate emergency
vehicle use cr circumstances shall alsc be remaved fallcwing
relief of emergercy conditions.



S. ARccessoary Structures and Uses

2. Accessory structures regulated by this secticrm include; but
are nct limited to towers for communication facilities, garapges,
greerhcuses, sigms, boardwalks, wirdbreaks or other fernces, and
sclar emergy or wind comversion systems.

b. Accesscry structures shall be placed either in locations
established by plamns for Foredure Management Areas, cr in
lacaticos where there will be minimal interference ta prevailing
wind and sand distributicr patterns.

. Accesscry structures shall not be permitted on crest areas
af active foredunes, except for boardwalks which provide access
acroass active durme areas to the beach .

d. Campliance with the provisicrns of Section 5. @46 (Gerneral
Provisions Regarding Accessory Uses) shall alsa be met.

6. Temporary Structures

a. Temporary structures regulated by this sectiorn incliude, but
are not limited to boardwalks, windbreaks or cther cpern—sided
structures, and cabaras cr similar structures. .

b. Except focr sand ferces or boardwalks, temporary structures
shall not be permitted in Foredure Management Areas where the

Feredure Management Authority is restoring or stabilizing dune
areas. :

. Compliance with the proavisicors of Sectiorn S.15¢ (Temporary
Uses) shall alsc be met.

7. Drift Log Remcaval

a. Cuttivmpg of driftwoed for rnon—-commercial firewced cr other
uses shall be restricted to idenmtified areas, if required by a
Feredure Maranemernt FPlan. Otherwise, the remaval of driftlaons
shall be allawed anly where it will not increase flocdirmg or
ercasicr hazards to existirng develcpment.

B. USES AND ACTIVITIES DERMITTED’CDNDITIDNQLLY
1. Public Eeach Access

a. New public beach access poaints shall be allcocwed where
identified im Tillamcak County's Public Access Program tao Coastal
Sherelands, contained in the Goal 17 (Coastal Shorelands) Elemernt
of the Comprehernsive Rlar. .

2. Ccemmercial Drift Loag Remaval .



. a. The remcval of driftweced for commercial firewccod cr cther
uses shall be allowed cwmly 1if the remcaval will noct result in
ircreased ccean flooding and erasiorn hazards to existing
develapment. .

b. Fermit approval shall be acbtained from the Department of
Trarmspoertation, Parks arnd Recreatiorn Division.

3. Sand Miring and Mireral Extractiorn

a. 8Sand mining and mineral extraction shall only be
permissible cutside Develaped Beachfrormt or Foredure Maragement
Areas.

b. Sarnd mirning shall be permitted in other beach and dune
areas only where a gecalogical investigatiorn establishes that a
historic surplus exists at the site and the mining will not
impair the natural fumcticnms of the durme system near the site,
including ground water circulaticrs and littoral drift. Compliance
with ORS 39Q., 7285 shall alsca be required.

4. Dredged Material Disposal

a. Shcreland disposal of dredged material shall be allowed
orly at approved sites idermtified in County Dredged Material
Dispasal Plars, except if the disposal is part of an approved

. acearn beach rcurishmernt project. '

b. Beach ncurishment shall be designed to epither offset the
effects of active erasicrm cr maintairn a stable beach prafile.

c. Fropasals for beach nourishmert shall demonstrate that:

(1) ma mew buildable upland is created;

{(2) the sedimernt size arnd chemical characteristics of the
material prapcsed for beach mouwrishment is substantially similar
tc the substrate irn the beach ncurishment area; arnd

{(3) erasiaon of dredoed material from the beach rnourishment
area doces rict result in adverse impacts to nearby estuarine or
sigrnificamt shocrelarnd babitat areas. ’

C. SFECIAL ACTIVITIES FERMITTED WITH STANDARDS
1. Sard Stabilizaticnm

a . Definiticrn— A program to stabilize a durme area, with
regard ta wirnd cor water erasion, by plamting sand-stabilizimg
vegetaticon either alorme or in combivation with the placemernt of
sard ferces.

b. Durme areas excavated for residential and commercial site
develapmert shall be stabilized within 2 morths of the
terminaticon of major comstructicrn. In dwelling setbacks, fire—

. resistart vegetatiorm, such as purple beach pea, shall be
recommended as preferred vegetaticrn in order ta miviimize fire
hazards.



©. Mawing of beachgrass shall be permissible irn all dune
areas, except in foreslope areas of active foredures where the
foeredurne is actively accreting seaward.

d. Imstallirg sarmd ferces toa build or restore foredurmes shall
be permitted in Foredune Marnagement Areas according to
specifications irv Faredune Mawmagement Plans, In other dune areas,
sarnd fermces shall be allowed uporn appraval of Tillamaok County
and the hegon State Parks and Recreatiorn Division.

2. Faredure Brading

a. Defimnitior— The alteration of a foredune, by mechanical
redistribution cr removal of sandy, which results in a lower or
more urniform dure height. Foredurme gradiwmg actions, unlike
foredure breachimg, do rnct increase the potemtial for occearn
flocding at the site.

b. Fcredure orading shall be permitted cnly in Foredune
Mariagemerit Areas or in Develaped Beachfront Areas. In these
_areas, grading shall be allowed only for siting a permitted use,
for remaving sand that is inundating a structure allowed by the
urderlying zone, or for durne restcraticor purposes where
recoammeded irn Foredurne Marmagement Plams. Sand graded from :
focredure lots shall be relocated either orm the beach, 'ivn low and
riarvow durne areas on site, cr aff-site at alternative beach and
urie areas.

. Foredure grading to remove inwurdated sand shall be
permitted cmly if there is nc feasible cr reasormable alterrative
method of sarnd remcval. Inundated sand shall be disposed of
seaward of existing structures and distributed ir a marmer that
shall rnect impact adjacert dwellings. Graded areas shall be
replanted within 3 moenths of grading activites, uriless the graded
area wnaturally reestablishes plant cover withir the 9 nmonth time
pericd. :

d. Grading to restere foredures cr to maintain ccean views
shall be permitted only in Foredure Marnagement RAreas, according
ta Foredune Grading Plarns included in the Goal 18 Element of the
Comprehensive Plarn., Grading in foaredure crest areas shall only be
allowed where the dure elevation is more than four feet above the
hurdred year flocd elevationm. At a minimum; Foredune Grading
Flarms shall describe standards fcor redistribution of graded sarnd
by identifyirng locw and narrow dure areas suitable fcr dune
restoraticr, defining the appropriate timing of grading actions,
ard cutlirne reguiremerts forr future monitoring.

V. SITE DEVELOFMENT REQUIREMENTS: Applications for develcopment
withirn the Beaches and Dures Overlay zome shall comply with the

fellowing standards and regquirements.

A. Gereral Develcpmert Criteria



{i. Broundwater amd Deflaticrm Plain Areas:

"{x) The fillimg or draining of deflatiocrm plains shall anly
be permissible where a prelimirnary site report can demonstrate it
will rict lead to the loss of stabilizirng vegetatiorn, loass of
water gquality, or intrusiuvern of salt water intc water supplies.

(b} Pricr ta the appraval of develapmert using groundwater
sources, a preliminary site report shall demorstrate that
groundwater withdrawal will nat lead to the loss of stabilizing
vegetatiorn, loss of water gquality, or imtrusicon of salt water
irntc water supplies.

2. Land Grading Fractices:

(a) All sidehill rcads and driveways shall be built erntirely
im cut-ma—fill umless adeguate structwral support is pravided.

{b) Excavated, filled cr oraded slopes in dumne areas shall
not exceed 3@ degrees in slope, Surplus excavated material shall
be removed aoff-site ta a location where it will rmot comstitute a
hazard, unless low spoats cam be filled om site and adequately
campacted ta accommadate proposed uses. '

(c) Praposals ferr develcpmernt shall demcormstrate that existing
cleared areas are unsuitable for develcopment. The remcval of
native vegetaticr shall be restricted ta site preparation
activities fer placemert of approved buildirgs or where reguired
for the imstallatiion of utilities.

-

3. Drairnage arnd Erosion:

{a) Tempcorary measures shall be taken to control runcff and
ercsiarnn of soils durinmg all phases of comstructicr. Interception
of storm water(rcof and footing drains) shall be made in closed
conduits arnd directed intc adjacent rcadways or drainages with
adequate capacity to prevent floocding of adjacernt or dowrnstream
praperties.

{b) Flans for temporary and permanent stébilizatian.prngrams,
arnd the plarmed mainternarce of restabilized areas, shall be
provided by the applicarmt for areas disturbed durirng site
preparatien., At a mirnimum, areas cleared of native vegetation
shall be identified oen building plans arnd replanted within 3
merths of the termination of major comstruction activities. -

K. Beach ard Dunes Hazards Repcrt

i. Except in areas identified as clder stabilized dures, a
Hazards Report shall be required prior to the approval of
developmert withinm the Beaches and Durmes Overlay zore. The
Hazards Report shall include the results of a preliminary site
investigaticorn and, where reccmmended inm the prelimirnary report, a
detailed site investigaticon.



2. Preliminary Site Investipation

a. The purpose of the prelimirnary site report is ta identify
ar describe existirng cr potential hazards in areas proposed for
develcopmert. The report shall be based on site inspections
carnducted by a qualified geclcgist, erngineering geclogist or soil
scientist.

b. The prelimirary.report shall include plan diagrams of the
gereral area, includirmp legal descriptions and praperty
bocundaries, and gecgrapbhic information as required below::

(1) idemtificatiorn of each dure 1andform {according to
either the Goal 18 or SCS system of classification)
history of dure stabilizationm in the area;
history of erasicrm or accretion in the area, including
long—term trends;

{4} gerieral topcocgraphy includirng spot elevations;

(3) base flocd elevatiom and locaticrn of special flood
hazard area baurdaries; .

(6) location of peremmial streams or springs in the
vicinity; .

(7)Y lecation of the state beach zonme line;

(8) locatiorn of beachfrant protective structures in the
vicinitys;

{3) elevaticrn and width of the foredune crest.

Elevaticns shall be reparted in relation ta the Naticnal
Gecdetic Vertical Datum of 1323, NGVD.

b. The preliminary report shall either recommend that a more
detailed site investigaticn report is reeded to fully disclose
the nature of crm-site hazards cr conclude that knowm hazards were
adequately investigated ard state what develcopment standards be
adapted for buildable aresas..

2. Detailed Site Investigaticr-—

&. The purpose of the detailed site investigation is to fully
describe the extent and severity of identified hazards. A
detailed site investigaticrn shall be required either where
recommended in the preliminary site report or whern buildirng
plans, imcludirng grading plams for site preparation, were nct
available for review as part of the prelimirnary site
irnvestigation. The detailed site report shall be based on site
inspecticrns o other available infcrmaticr ard prepared by a
registered civil ergineer or ermpineering geaclagist.

b. The detailed site repcrt shall recommerd development
standards to assure that proposed alteraticons and structures are
proaperly desigred ta avaid ov recogrnize hazards pither iderntified
in the prelimimmary report o as the result of separate
irnvestigations. The report should include starndards feor:



{1)
{2)
(3

(H)
{S)

(6}

-

develcpment dersity amd desinn; '

lacatiors arnd desigrn of roaads amd driveways;

Land grading practices, including standards for cuts and
fills and the proaposed use and placement of excavated
material ; '

vegetaticon remaval and a revegetation plan;

special fourndaticr design (for example spread footings
with post and piers);, if required;

management of staorm water runcoff during and after
constructicn.

3. Summary Findings and Conclusicrns-—

The preliminary and detailed site reports shall include the
follawing summary findings and corclusions

{a) The type of use proposed is reascnably protected from the
described hazards for the lifetime of the structure;

(b} The type of use proposed and the adverse effects it might
have on to life, property, and the matural enmvirorment;

(c) Measures recessary to protect the surrcournding area from any
adverse effects of the propcsed develapment;

{d) Pericdic mormitoring necessary to ensure recommernded
development standards are implemented or monmitcring necessary for
the lcrng—term success of the development.
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